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INTRODUCTION 

' 1 • ' ' : " • ' * =‘ ! •• •- . ' « ... . 

The volume for the occupational cluster of Metal Forming and 

Fabrication is the result of the research procedures which are de- 
scribed in Part III of the final report volume. The research initi- 

• ‘ i’ ■' ' , . , 

ally involved the identification of tasks which are required for 1 
entry into the occupations found in the Metal Forming and Fabrica- 
tion Cluster. These tasks are classified into two categories! 

... . t 

Level I - Those tasks which are needed immediately 
upon job entry. 

Level XI- Those tasks which are not needed immedi- 
ately for job entry into an occupation# 
but will be needed scon after entering 
the occupation. 

Each job entry task was then analyzed with respect to the 
areas of human requirement (communication# measurement# mathematics# 
science# skills and information) which are necessary for the per- 
formance of the task. The task . statements and the areas of human 
requirement are written in behavioral terms which provide the in- 
structor with a description of what the student should be able to 
do after he has had the learning experience. 

The areas of human requirement that are common to the occupa- 
tions included in the Metal Forming and Fabrication Cluster have 
been determined and are identified in the task analysis section ih 
the following mannert 

A Common to all occupations 
. * Common to more than one occupation 
0 Common within the occupation 

A suggested instructional sequence for each task is provided 

i . ■ . - t ■ - 

for the teacher at the end of the task analysis section* The task 




is shown at the top of the page with the .headings for the areas of 
human requirement listed below the task. Under each the 

behavioral st&t€m6iits have heen in a suQfCf^stod instruction* 

al sequence. The arrangement provides the teacher with an instruc- 
tional pattern that 'can also be used to develop lesson plans, mat- 
erials of instruction and visual aids* 

A course outline has been developed for each occupation in the 
Metal Forming and Fabrication Cluster. The outlines are based upon 

*’• • f. . i ■ 

an analysis of the job entry taskp and the identification of eomaon 
areas of htutidn requirement. 
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JOB ENTRY TASKS 
METAL FORMING AND FABRICATION 



A list of tasks have been identified in 
this section of the report that are needed 
for entry into the occupations included in 
the metal forming and fabrication cluster. 
The job entry, tasks for the cluster are 
classified into two categories: 

Level I - those tasks which are needed 
immediately upon job entry. 

Level II - those tasks which are not 
needed immediately for job 
entry into an occupation, 
but will be needed soon af- 
ter entering the occupation. 



LEVEL I JOB ENTRY TASKS 



Machining 

Task 

No. Task Statements 

1. Turning stock on lathe to produce a faced surface. 

2. Countersinking (countersink and center drill) stock to 
produce a tapered hole for mounting stock between centers. 

3. Turning stock on lathe to produce a cylinderical shape to 
•001 of an inch. 

4. Turning stock on lathe to produce a shoulder to .001 of 
an inch. 

5. Drilling stock on lathe to produce a hole to .005 of an 
inch. 

. 9z Parting stock on lathe to produce a piece within 1/32 of 
an inch. 

11. Filing stock on lathe to produce a finished surface 

12. Machining stock on shaper to produce a flat surface. 

13. Machining stock on shaper to produce two parallel surfaces 

to .005 of an inch. 

14. Drilling stock on drill press to produce a hole to .005 
of an inch. 

16. Spot facing a hole on drill press to produce a finished 
surface to .005 of an inch. 

17. Countersinking on drill press to produce a fastener receiver 
hole. 

19. Grinding stock on bench grinder to remove excess metal. 

20. Grinding drill bits on a bench grinder to shappen tools. 

21. Grinding stock on surface grinder to produce a flat surface. 

22. Grinding stock on surface grinder to produce two parallel 

- surfaces to .001 of an inch. 

25. Machining stock on a horizontal milling machine to produce 
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Machining stock on a horizontal milling machine to pro- 
duce parallel surfaces to .001 of an inch. 

Machining stock on a vertical milling machine to produce 
a flat surface. 

Machining stock on a vertical milling machine to produce 
two parallel surfaces to .001 of an inch. 



Welding 

Arc welding ferrous metals with A. C. welder to produce 
a horizontal butt joint. 

Arc welding ferrous metals with A. C. welder to produce 
a horizontal lap joint. 

r 

Arc welding ferrous metals with A. C. welder to produce 
a horizontal outside corner joint. 

Arc welding ferrous metals with A. C. welder to produce 
a* horizontal inside corner joint. 

Arc welding ferrous metals with A. C. welder to produce 
a horizontal tee joint. 

Arc welding ferrous metals with A. C. welder to produce 
a vertical lap joint. 

Arc welding ferrous metals with D. C. welder to produce 
a horizontal butt joint. 

Arc welding ferrous metals with D. C. welder to produce 
a horizontal lap joint. 

Arc wilding ferrous metals with D. c. welder to produce 
a horizontal outside corner joint. 

Arc welding ferrous metals with D. C. welder to produce 
a horizontal inside corner joint. 

Arc '^elding ferrous metals with D. C. welder to produce 
a horizontal tee joint. 

Arc welding ferrous metals with D. C. welder to produce 
a vertical lap joint. * 

Pad welding low areas on metal stock to renew stock to 
original height. 

Gas welding ferrous metals stock to produce* a horizontal 
butt joint. 



f 

I 
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* 



19. 

m 


Gas welding ferrous metals stock to produce I a horizontal 
lap joint. 


20. 

* 

* 


■ welding ferrous metals stock to produce a horizontal 

outside corner joint. 

< 


21. 


Gas welding ferrous metals stock to produce a horizontal 
inside corner joint. 


22. 


Gas welding ferrous metals stock to produce a horizontal 
tee joint. 


23. 


Gas welding ferrous metals stock to produce a vertical 
lap joint. 


24. 


Gas cutting ferrous carbon steels. 


25. 


Brszin^ ferrous metals to produce a horizontal butt joint. 


26. 


Brazing ferrous metals to produce a horizontal lap joint. 


27. 


Brazing ferrous metals to produce a horizontal outside 
corner joint. 


28. 


Brazing ferrous metals to produce a horizontal inside cor- 
ner joint. 


29. 


Brazing ferrous metals to produce a horizontal tee joint. 


30. 

* 


Brazing ferrous metals to produce a vertical lap joint. 


1 

1. 


Sheet Metal 

Tracing templates on sheet metal for cutting, bending and 
joining sheet metal items. 


2. 


Gutting sheet metal with hand tools to produce a straight 
cut within 1/32 of an inch. 


4. 


Cutting sheet metal with hand tools to produce a circular 
cut within 1/32 of an inch. 


6. 


Cutting sheet metal with hand tools to produce an irregular 
cut within 1/32 of an inch. 


8. 


Cutting sheet metal with hand tools to produce a notched 
cut within 1/32 of an inch. 


10. 


Cutting sheet metal to produce an interior cut within 1/32 
of an inch. 


" 12 v 


. JoEmingL sheet metal crimping- on a~ crimping machine * 
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13. 

20 . 

24. 



25. 



27. 



1 . 



3. 



4. 



5. 



6 . 



9 . 



12 . 



13. 



14. 



17. 



18. 



23. 



24. 

26. 

27. 



Forming sheet metal beading on a beading machine . 

Drilling sheet metal to produce a fastener receiver hole. 

Fastening sheet metal parts with sheet metal screws to 
produce an assembly. 

Bolting sheet metal parts to produce an assembly. 

Joining sheet metal parts with seams. 



Assembly 

Adhering parts with adhesives using hand processes to pro- 
duce a metal bonded assembly. 

Fastening metal parts with screws to produce an assembly. 

Bolting metal parts with screws to produce an assembly. 

Riveting metal parts to produce an assembly. 

Tightening metal fasteners with hand power tools. 

Holding parts in clamping devices for assembly of details, 
sub-assemblies and assemblies. 

Filing stock to produce a finished assembly to .001 of an 
inch. 

Drilling holes in material with hand drill to produce a 
hole to .005 of an inch. 

Drilling holes with a hand power drill to produce a hole 
to .005 of an inch. 

Countersinking holes with hand tools to produce a fastener 
receiver hole. 

Countersinking holes with power drill to produce a fastener 
receiver hole. 



Checking dimensions of details with precision instruments 
for accurate assembly. 

Checking dimensions of sub-assemblies and assemblies to 
produce accurate assemblies. 



Stamping number and. letters on metal stock for identifica- 
tion. 



Hammering appropriate metal parts with various hammers 




LEVEL II JOB ENTRY TASKS 



Task 

No^ 

6 . 



Machining 



. Task Statements ■ " 

Reaming stock on lathe to produce a finished hole to *001 
of. an inch. 



7. Boring stock on lathe to produce an enlarged hole to .001 
of an inch. 

8. Counterboring stock on lathe to produce a recessed hole 
to .005 of an inch. 

10. Necking stock on lathe to produce a necked shape to 1/32 
of an inch. 

15. Reaming a hole on^drill press to produce a finished hole 
to .001 of an inch. 

18. Counterboring stock on drill press to produce an enlarged 
hole to .005 of an. inch. 

23. Grinding stock on surface grinder to produce two perpendi- 
cular surfaces to .001 of an inch. 

24. Grinding stock on surface grinder to produce an angular 
surface. 

27. Machining stock on a horizontal milling machine to produce 
two perpendicular surfaces to .001 of an inch. 

28. Machining stock on a horizontal milling machine to produce 
a shoulder to .001 of an inch. 

29. Machining stock on a horizontal milling machine to produce 
an angular surface. 

32. Machining stock on vertical milling machine to produce two 
perpendicular surfaces to .001 of an inch. . 

32. ; Machining stock on vertical milling machine to produce a 

shoulder to .001 of an inch. 



7. , Arc welding 
, joint while 



Welding 

stock with D. C. welder to produce a butt 



. i 



o 
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8 . 



Arc welding pipe stock with A. C. welder to produce butt 
joints while rolling. 



15. 



16. 



, i . ■ 

31. 



32 



33. 



34. 



35. 



36. 

37v 



38. 



38. 



40 



42. 

431 



44. 



L ERJC 
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\ Arc welding pipe stock with D. C. welder to prbduee butt 
'jgints while fixed. 



Arc welding pipe stock with D. C. welder to produce butt 
joints while roiling. 



Brazing non-ferrous metals to produce a horizontal butt 
joint. 



Brazing non-ferrous metals to produce a horizontal lap 
joint. 



Brazing non-ferrous metals to produce a horizontal outside 
corner joint. 



Brazing non-ferrous metals to produce a horizontal inside 
corner joint. 



Brazing non-ferrous metals to produce a horizontal tee 
joint. 



Brazing non-ferrous metals to produce a vertical lap joint. 



Inert gas welding ferrous metals to produce a horizontal 
butt joint. 



Inert gas welding ferrous metals to produce a horizontal 
lap joint. 



Inert gas .welding ferrous metals to produce a horizontal 
outside corner joint. ; .> * 



Inert gas welding ferrous metals to produce a horizontal 
inside corner joint. 



41. Inert 



t gas welding ferrous metals to produce a horizontal 
tee joint. 



Inert gas welding 
lap joint. / 



metals to produce a vertical 



Inert gas welding 
rolling. 



pipe stock to produce butt j oint s while 



Inert gas welding 
fixed. 



stock to produce butt joints \riiile 



45. Iii^ ^ welding non- 
talbutt joint. 



metals to produce a horizon- 



/ 



v - 
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Inert gas welding non-ferrous metals to produce a horizon- 
tal lap joint. 

* * v 

Inert gas welding non-ferrous metals to produce a horizon- 
tal outside corner joint. 

Inert gas welding non-ferrous metals to produce a horizon- 
tal inside corner joint* 

Inert gas welding non-ferrous metals to produce a horizon- 
tal tee joint o 

• • 

Inert gas welding non-ferrous- metals to produce a vertical 
lap joint. 

Inert gas welding non-ferrous pipe stock, to produce butt 
joints while rolling. 

Inert gas welding non-ferrous pipe stock to produce butt 
joints while fixed. 



Sheet Metal 

Cutting sheet metal with machinery to produce a straight 
cut within 1/32 of an inch. 

Cutting sheet metal with machinery to produce a circular 
cut within 1/32 of an inch. 

Cutting sheet metal with machinery to produce an irregular 
cut within 1/32 of an inch. 

Cutting sheet metal with machinery to produce a notched 

cut within 1/32 of an incln 

/ - 

* * * ! * t 

Forming sheet metal cylinderical shapes on slip roll form- 
ing machine. 

Forming single hem on bar folder or brake for strength. 

Forming double hem on bar folder or brake for strength. 

Forming single seam on a brake and/or bar folder for join- 
ing sheet metal parts. 

Forming double seam on a brake and/or bar folder for join- 
ing sheet metal parts. 

Forming Pittsburgh lock seam with machinery for joining 
sheet metal parts. 

Forming cap strip seam on a drive cap machine for joining 
sheet metal parts. 



Adhering sheet metal parts with adhesives to produce an 
assembly. * 

Welding (spot) sheet metal parts to produce an assembly. 
Soldering sheet metal parts to produce an assembly. 
Riveting sheet metal parts to produce an assembly. 



Assembly 

Adhering parts with adhesives using spray equipment to a 
specified thickness to produce a metal bonded assembly. 

Mating parts together to produce sub-assemblies. 

Mating parts and sub-assemblies together to produce major 
assemblies. 

Cutting materials with hand tools to fit in an assembly. 

Cutting materials with power tools to fit in an assembly 
to 1/32 of an inch. 

Reaming stock with hand wrench to produce a finished hole 
to .001 of an inch. 

Reaming stock with power drill to produce a finished hole 
to .001 of an inch. 

Tapping holes with taps to produce a threaded hole. 

Cutting threads with dies to produce a threaded member. 

Punching materials with hand punches to produce a hole. 

* . . , , •* 

Punching materials with power tools to produce an assembly. 

Measuring stock with precision instruments for assembly. 

Flaring metal tubing with a flaring tool to produce a flare 

Aligning parts in sub-assemblies and assemblies with hand 
tools. 




TASK ANALYSIS 

METAL FORMING AND FABRICATION 



This section of the report identifies the 
results of an analysis of the job entry tasks 
with respect to the areas of human requirement 
(communication, measurement, mathematics, sci- 
ence, skills, and information) needed for the 
performance of the tasks. The task statements 
and the areas of human requirement are written 
in behavioral terms which provide the instruct- 
or with a description Of what the student 
should be able to do after he has had the learn 
ing experience. The areas of human requirement 
that are common to the occupations, in the clus- 
ter have been determined and are identified in 
the following manners 

A Common to all occupations. 

* Common to more than one occupation. 

0 Common within the occupation. 



* 
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TASK Is TURNING STOCK ON LATHE TO PRODUCE A FACED SURFACE 



1. Reading blueprint to determines 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 



MEASUREMENT 

i 

A 1. Measuring stock with a rule or scale to determine length. 



MATHPiATICS 

0 1. Computing fractional equivalents of decimals. 

* 

0 2. Computing automatic feed for various metals. 

03. Computing cutting speeds for various metals. 

A 4. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear and pulley drive ratios. 

03. Explaining heat transfer as it relates to coolants. 



SKILLS 

1* Laying out stock with a$ 

■ i .A a. Rule or scale 
A b. Scriber 

, 'Z'- t i •' • 

■ I 

o , .. 
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a 

* 2. Cutting stock to length with: 

r ,* i 

a„ Hand saw • 

b. Power hack saw 
•c« Power band saw 

0 3. Mountings 

a„ Chuck 
' b. Collet 

c. Face plate, in-on lathe 

0 4 e Cleaning machine with rae; and brush to obtain accurate 
set up. 

0 5. Mounting stock on the lathe with: 

a. Chuck 3 jaw, 4 jaw 

b. Collet 

c. Face plate 

0 6. Mounting facing tool in holder in tool post and adjust 
point. 

0 7. Adjusting controls to. obtain proper spindle speed. 

0 8. Adjusting controls to obtain proper feed. 

0 9. Setting depth of cut for roughing cut. 

0 10. Applying cutting fluids to lubricate cutting action and 
reduce .cutting temperature. 

11. Operating lathe to produce a faced surface. 

0 12. Setting depth of cut for finished cut. 

A 13. Removing work from holding devices. 

A 14. Relieving burrs from finished work withs 

a. File 

- bv Abrasive cloth • 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2 . Selecting appropriate hacksaw blades for the task. 

4 3. Selecting method of holding s€ddte to lse machlned. 

a. Chuck 3 jaw, 4 jaw 
i b. Collet / 

c. Face plate ,» 

ERIC . ■ : ^ , 
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0 4. Protecting V-Ways with wood when mounting, chucks. 

0 5. Selecting proper facing tool for the job. 

0 6. Selecting methods of holding cutting tools. 

0 7. Selecting (from chart) correct cutting speeds for various 

S % - 

0 8. Selecting direction of cut. 

0 9. Removing and disposing of chips to keep work area clear 
and free from danger. 

10. Practicing proper safety precautions when operating a 

i 

* a. Wearing goggles or face shield 
b. Wearing appropriate apparel 
0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

e„ Using only cutting tools which have been adequately 
sharpened 1 

0 f. Maintaining all safety guards in place 
^ ^ • Selecting proper cutting fluids for various metals. 

4 12. Selecting proper type of file. 

4 13. Selecting abrasive cloth for removing burrs. 



TASK 2: COUNTERSINKING (COUNTERSINK AND CENTER DRILL) STOCK TO 

PRODUCE A TAPERED HOLE FOR MOUNTING STOCK BETWEEN CENTERS 

COMMUNICATIONS 

1. Reading blueprint to determine: 

a ® i2e and characteristics of the workpiece 
4 b. Type of operation 

Ac. Finish and accuracy required 
n- 4. Number of parts ko be machined 
A e. Kind of material 



A 1. Measuring stock with a rule or sealeto determine length. 



12 



mathematics 



0 1. Computing fractional equivalents of decimals. 

A 2. Applying knowledge of fractional parts of an inch: 



a* 

b. 

c. 



to determine exact dimensions 
Adding fractions to determine exact dimensions 

deterndne exact dimensions 



3. 



a t\i j. , •» »ovsi.iiiluo awsi auoensi 

d. Dividing fractions to determine exact dimensions 

Applying knowledge of decimals! 



h’ ^n^L?? Cim ^ ls ., to , deterTOine exact dimensions 
o' decimals to determine exact dimensions 

d* Diiifl?Jio i SL? e -Y ma i S 1° determine exact dimensions 
d. Dividing decimals to determine exact dimen si on s 



SCIENCE 

0 of^oS! ^ta?sf i0al Pr0pertieS of the ^inability 

1 > 2. Explaining gear and pulley drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 

SKILLS 

1. Laying out stock with a: 



A a. Rule or scale 

* b. Center head 

£ c « Hemaphrodite calipers 

* d. Surface gauge 
A e. Dividers 
A f. Scriber 
A g. Center punch 



2. Cutting stock to length with: 

* a. Hand saw 

* b. Power hack saw 

* c. Power band saw 

0 3. Mounting: 



a. 

b. Collet 

plate, in-on lathe 




•d 
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* 4 * set-up? 9 lnaohine with cloth and brush to obtain accurate 

0 5. Mounting stock on the lathe with: 

a . Chuck 3 j aw, 4 j aw 

b. Collet 

c. Face plate 

0 6. Mounting countersink and center drill in drill chuck in 
tail stock. 

0 7. Adjusting controls to obtain proper spindle speed. 

0 8. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

9. Operating lathe to produce a tapered hole. 

A 10. Removing work from holding devices. 

Information 

A 1. Selecting appropriate layout tool for the task. 

* 2. Selecting method of holding stock to be machined: 

a. Chuck 3 jaw, 4 jaw 

b. Collet 

c. Face plate ' 

^ ^ • Protecting V«Ways with wood when mounting chucks. 

0 4. Selecting proper countersink and center drill for the job. 

. Practicing proper safety precautions when operating a lathe: 

* a. Wearing goggles or face shield 
b. Wearing appropriate apparel 
J c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

e# only cutting tools which have been adequately 

sharpened 

^ f. Maintaining all safety guards in place 
0 6. Selecting proper cutting fluids for various metals. 








.CL 
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TASK 3: TURNING STOCK ON LATHE TO PRODUCE A CYLINDERICAL SHAPE 
TO .001 OP AN INCH 



COMMUNICATIONS 

/ * 

1 • Reading blueprint to determine : 

A a. Size and characteristics o f the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

* 2. Measuring stock with an outside caliper to determine size. 

* 3. Measuring stock with a micrometer to determine size. 

* 4. Measuring stock with a vernier caliper to determine size. 



MATHEMATICS 

0 1. Determining fractional and decimal equivalents from chart. 
0 2. Computing fractional equivalents of decimals. 

0 3. Computing decimal equivalents of fractions. 

0 4. Computing automatic feed for various metals. 

0 5. Computing cutting speeds for various metals. 

A 6. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact: dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 7. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



ERIC 
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SCIENCE . 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear and pulley drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 

0 4. Explaining the heat generated on the dead center of the 
lathe. 



SKILLS 

1. Laying out stock with as 



A a. Square 
A b. Rule or scale 

* c. Centex head 

* d. Hemaphrodite calipers 

* e. Surface gauge 
A f . Dividers 

A g. Scriber 
A h. Center punch ... 

* 2. Cutting stock to length with: 



a. Hand saw 

b. Power hack saw 

c. Power band saw 

0 3. Mountings 

a. Chuck 
• b. Collet 

c. Face plate, in-on lathe 

d. . Between centers 



0 4. Cleaning machine with cloth and brush to obtain accurate 
set up. 



0 5. Aligning lathe centers to produce an accurate cut. 

0 6. Applying lubricant to the dead center on the lathe. 
7^ Jlounting stock, on the lathe with: : > 




0 8 




Chuck 3 jaw, 4 jaw 
£ollet v ' : -~ 

Face plate 
Between genter;# , 





Sf cr;t\ ... 






in, ; topi post 






•*v *w r "r 



and adjust 
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0 9. Adjusting controls to obtain proper spindle speed. 

0 10.. Adjusting controls to obtain proper feed. 

0 11. Setting depth of cut for roughing out. 

0 12. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

13. Operating lathe to produce a cylinderical shape to .001 
of an inch. 

0 14. Setting depth of cut for finished cut. 

A 15. Removing work from holding devices. 

A 16. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 



INFORMATION 



A 1. Selecting appropriate layout tool for the task. 



* 2. Selecting appropriate hacksaw blades for the task. 



0. 3. Selecting method of holding stock to be machined: 

v>* • ~ 

a. Chuck 3 jaw, 4 jaw 

b. Collet 

c. Face plate 

d. Between centers 

0 4. Protecting V-Ways with wood when mounting chucks. 

0 5. Selecting proper turning tool for the job. 

’ 1 * 6* Selecting "methods of holding cutting tools. 

?. Selecting (from chart) correct cutting speeds for various 



0 8 . Selecting direction of >cut. 

0 9. Removing and disposing of chips to keep work area clear 
and free from danger. 

10. Practicing proper safety precautions when operating a lathe: 

machine 
is? stopped 






a. Wearing goggles or 
* b. Wearing appr««^ 



shield 




♦ d. Malting adjustments 




machine In 



* 






* e. Using only cutting tools which have been adequately 
sharpened 

0 f . Maintaining all safety guards in place 

0 11. Selecting proper cutting fluids for various metals. 

0 12. Selecting proper lubricant for the dead center on the 
lathe. 

A 13. Selecting proper type of file. 

A 14. Selecting abrasive cloth for removing burrs. 



TASK 4: TURNING STOCK ON LATHE TO PRODUCE A SHOULDER TO 001 OP 
AN INCH , Wr 



COMMUNICATIONS 

1. Reading blueprint to determines 

A a. Size and characteristics of the worlqpiece 
Ab. Type of operation 
Ac. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 



MEASUREMENT 

A i. Measuring stock with a rule or scale to determine length. 

* 2. Measuring stock with an outside caliper to determing size. 

* 3. Measuring stock with a micrometer to determine size. 

* 'i 

4. Measuring stock with a vernier caliper to determine size. 




MATHEMATICS 

01. Determining fractional and decimal equivalents from chart. 
0 2. Computing fractional equivalents of decimals. 

0 3. Computing decimal equivalents of fractions# 

0 4. Computing automatic feed for various metals. 

0 5. Computing cutting speeds for various metals. 



/ 



5.1 
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A 6 - flying knowledge of fractional parts of an inchs 

S- fractions to determine exact dimensions 

b„ Adding fractions to determine exact dimensions 

?• Sr^^ Cti 2 g fr ? ctions to determine exact dimensions 
d. Dividing fractions to determine exact dimensions 

* 7 • Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 
e* decimals to determine exact dimensions 

?• decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



0 1, Explaining the physical properties of the machinabilitv 
of various metals. 

0 2. Explaining gear and pulley drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 






1. Laying out stock with a : 

♦ 

A a. Square 
A fe. Rule or scale 

* c. Center head 

* d. Hemaphrodite calipers 
- * e. Surface gauge 

A f. Dividers 
A g. Scriber 
. A h. Center punch 

* 2. Cutting stock to length with: 



a. Hand saw 
b* Power hack saw 
c. Power band saw 



0 3. Mounting: 



/ a* '■ -Chiick 

b. Collet 

c. Pace plate, in-on lathe 

d. Between centers 




accurate 








* 
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0 5. Aligning lathe centers to produce an accurate cut. 

0 6. Applying lubricant to the dead center on the lathe. 

0 7. Mounting stock on the lathe with: ■ 

a. Chuck 3 jaw, 4 jaw 

b. Collet 

c. Face plate 

d. Between centers 

0 8. Mounting turning tool in holder in tool post and adjust 
point. 

0 9. Adjusting controls to obtain proper spindle speed. 

0 10. Adjusting controls to obtain proper feed. 

0 11. Setting depth of cut for roughing cut. 

0 12. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

13. Operating lathe to produce a shoulder to .001 of an inch. 



0 14. Setting depth of cut for finished cut. 

A 15. Removing work from holding devices. 

A 16. Removing burrs from finished work with: 

a. File 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tool for the task. 



* 2. Selecting appropriate hacksaw blades for the task. 



0 3. Selecting method of holding stock to be machined s 

a. Chuck 3 jaw, 4 jaw 

b. Collet 

c. Face plate 

d. Between centers 



0 4. Protecting V-Ways with wood when mounting chucks 
0 5. Selecting proper turning tool for the job. 

06. Selecting methods of holding cutting tool. 






* 7. Selecting (from chart) correct cutting speeds for various 
metals. ! 
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0 8. Selecting direction of cut. :;r , 

0 9. Removing and disposing of chips to keep work area clear 
and free from danger. 

. • ' i ■; ‘ v - * ' - * ^ 

, - * • 

10. Practicing proper safety precautions when operating a 
lathe : * 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e - Using only cutting tools which have been adeouatelv 

sharpened 2 

0 f . Maintaining all safety guards in place 
0 11. Selecting proper cutting fluids for various metals. 

0 12. Selecting proper lubricant for the dead center on the lathe. 
A 13. Selecting proper type of file. 

A 14. Selecting abrasive cloth for removing burrs. 



TASK 5 s DRILLING STOCK ON LATHE TO PRODUCE A HOLE TO .005 OP AN 
INCH 



COMMUNICATIONS 

1 . Reading blueprint to determine : 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
Ac. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 

MEASUREMENT 

1. Reading graduations on tail stock to determine depth 
of hole. 

MATHEMATICS 

0 1. Determining fractional and decimal equivalents from chart. 
0 2. Computing fractional equivalents of decimals. 

0 3. Computing decimal equivalents of fractions. 

• - • , • Mir* fur; ■■■■;; 

0 4. Computing cutting speeds for various metals. 



A 5. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractigns to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determirie exact dimensions 

* 6. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimal s to determine exact dimensions 



0 1- Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear and pulley drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 



1. Laying out stock with a: 

„ A a. Square 
* ' A b. Rule or scale 

* c. Center, head 

* d. Hemaphrodite calipers 

* e. Surface gauge 
A f. Dividers 

A g. Scriber 
Ah. Center punch 

* 2 . Cutting stock to length with: 



SCIENCE 



SKILLS 



a. Hand saw 





a. Chuck 

b. Collet 



c. Face plate, in-on lathe 




accurate 



0 5. Mounting stock on the lathe with: 

a. Chuck 3 jaw, 4 jaw 

b. Collet 

’ c. Face plate 

6. Mounting drill in: 

a. Tail stock- tapered shank 

b. Drill chuck- straight shank 

0 7, Adjusting controls to obtain proper spindle speed. 

08. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

9. Operating lathe to produce a hole to .005 of an inch. 

A 10. Removing work from holding devices. 

* 11c Removing burrs from work with an old drill. 



INFORMATION 

A 1. Selecting appropriate layout tool for the task. 

* 2 - Selecting appropriate hacksaw blades for the task. 

0 3. Selecting method of holding stock to be machined: 

a. Chuck 3 jaw, 4 jaw 

b. Collet 

c. Face plate 

0 4. Protecting V-Ways with wood when mounting chucks. 

* 5. Selecting proper drill for the job. 

* 6. Selecting methods of holding drill; 

07. Selecting (from chart) correct cutting speeds for various 
metals. 



0 8. Removing and disposing of chips to keep work area clear 
and free from danger* 



9. Practicing proper safety precautions when operating a lathe 



* * a 

v 




* a. Wearing goggles or face shield 

* b. wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 



0 f. Maintaining all 



safety guards in place 
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d 



0 10. Selecting proper cutting fluids for various metals. 



TASK 6: REAMING STOCK ON LATHE TO PRODUCE A FINISHED HOLE TO .001 
OF AN INCH 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 

MEASUREMENT 

* 1. Measuring stock with an inside micrometer to determine size. 
0 2. Measuring stock with a plug gauge to determine size. 

0 3. Reading graduations on tail stock to determine depth of hole, 



ERIC 



:t: 



MATHEMATICS 

\ 

0 1. Determining fractional and decimal equivalents from charts. 
0 2. Computing fractional equivalents of decimals. 

0 3. Computing decimal equivalents of fractions. 

A 4. Applying knowledge of fractional parts of an inch: 

• "i\. :: :• - . • •. ’* 

a. Multiplying ^fractions to determine exact dimensions 

b. Adding fractions to ^determine exact dimensions 

c. Subtracting fractions to” determine exact dimensions 

d. Dividing fractions to determine exact dimenions 

* 5.Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying- decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



0 1 ^ V^pljaieln^ 3 $** g^yj&fBjal properties of the machinability of 
various metals. 
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0 2. Explaining gear and pulley drive ratios. 

Explaining heat transfer as it relates to coolants. 



0 1. Mounting: 

a. Chuck 

b. Collet 

c. Pace plate, in-on lathe 

0 2. Cleaning machine with cloth and brush to obtain accurate 
set up. 

0 3. Mounting stock on the lathe with: 

a. Chuck, 3 jaw, 4 law 

b. Collet 

c. Pace plate 

4. Mounting reamer in: 

a. Tail stock-tapered shank 
* b. Drill chuck- straight shank 

0 5. Adjusting controls to obtain proper spindle speed. 

6. Operating lathe to produce a finished hole. 

A 7. Removing work from holding devices. 

* 8. Removing burrs from work with old drill. 



INFORMATION 

0 1. Selecting method of holding stock to be machined: 

a. Chupfc 3 jaw, 4 jaw ' 

b . Collet , 
c. Face plate 




0 2. Protecting V-Ways with wood when mounting chucks. 
* 3. Selecting proper reamer for the job. 

* . 4 . Selecting methods of holding reamer. 



5. Practicing proper safety precautions when operating 



Wearing goggles or face shield 






$ 




machine 

■ i <.-V 



lathe : 



o 
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0 d. Making adjustments after machine has stopped 

e - Using only cutting tools Which have been adequately 
sharpened * 

0 f. Maintaining all safety guards in place 
0 6. Selecting proper cutting fluids for various metals. 



TASK 7 ; BORING STOCK ON LATHE TO PRODUCE AN ENLARGED HOLE TO 001 
OP AN INCH 



COMMUNICATIONS 

1. Reading blueprint to determine: 

^ s« Size and characteristics of the workpiece 
*• b. Type of operation 
A c. Finish and accuracy required 
d. Number of parts to be machined 
A e. Kind of material 



MEASUREMENT 

A i. Measuring stock with a rule or scale to determine length. 

* 2. Measuring stock with an inside caliper to determine size. 

3. Measuring stock with an inside micrometer to determine size. 

* 4. Measuring stock with a vernier caliper to determine size. 



MATHEMATICS 

0 1. Determining fractional and decimal equivalents from charts. 
0 2. Computing fractional equivalents of decimals. 

0 3. Computing decimal equivalents of fractions. 

$ 4. Computing automatic feed for various metals. 

0 5. Computing cutting speeds for various metals. 

A 6. Applying knowledge of fractional parts of an inch: 

n ^• Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimentions 

c. Subtracting fractions to determine exact dimensions 
Dividing fractions to determine exact dimensions 
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* 7 .. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 
• c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



.SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear and pulley drive ratios. 

03. Explaining heat transfer as it relates to coolants. 



SKILLS 

0 1. Mounting: 

a. Chuck 

b. Face Plate 
(in-on lathe) 

0 2. Cleaning machine with cloth and brush to obtain accurate 
set up. 

0 3 . Mounting stock on the lathe with: 

a. Chuck 3 jaw, 4 jaw 

b. Face plate 

0 4. Mounting boring tool in holder in tool post and adjust 
point. 

0 5. Adjusting controls to obtain proper spindle speed. 

0 6. Adjusting controls to obtain proper feed. 

0 7. Setting depth of cut for roughing out. 

0 8. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

9. Operating lathe to produce an enlarged hole. 



0 10. Setting depth of but for finished cut. 
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INFORMATION 

0 1. Selecting method of holding stock to he machined: 

a. Chuck 3 jaw, 4 jaw 

b. Face plate 

0 2. Protecting V-Ways with wood when mounting chucks. 

0 3. Selecting proper boring tool for the job. 

0 4. Selecting methods of holding boring tool. 

05. Selecting (from chart) correct cutting speeds for various 
metals. 

0 6. Selecting direction of cut. 

0 7. Removing and disposing of chips to keep work area clear 
and free from danger. 

8. Practicing proper safety precautions when operating a 
lathe: 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
• 0 d. Making adjustments after machine has stopped 

* e.< Using only cutting tools which have been adequately 

sharpened 

0 f. Maintaining all safety guards in place 
0 9. Selecting proper cutting fluids for various metals. 

A IQ. Selecting abrasive cloth for removing burrs. 





TASK 8: COUNTERBORING STOCK ON LATHE TO PRODUCE A RECESSED HOLE 
TO .005 OF AN INCH 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type qf operation 
A e. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 
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MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 
MATHEMATICS 

0 lc Determining fractional and decimal equivalents from charts. 
0 2. Computing fractional equivalents of decimals. 

0 3. Computing decimal equivalents of fractions. 

0 4 ..Computing automatic feed for various metals. 

0 5. Computing cutting speeds for various metals. 

A 6. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c* Subtracting fractions to determine exact dimensions 
d. Dividing fractions to determine exact dimensions 

* 7. Applying knowledge of decimals: 

- a. Adding decimals to determine exact dimensions 
. b. Subtracting decimals to determine exact dimensions 
q. Multiplying decimals to determine exact dimensions 
Dividing decimals to determine exact dimensions 



SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear and pulley drive ratios. 

0 3. F^laining heat transfer as it relates to coolants. 



SKILLS 

0 1. Mounting: 

a. Chuck 

b. Pace plate, in-on lathe 

0 2* Cleaning machine .twith .cloth and brush to obtain accurate 

set up. ^ xt'ijq %•: * 






o 

ERIC 



9 
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0 3. Mounting stock on the lathe with: 

a. Chuck 3 jaw, 4 jaw 

b. Face plate 

4. Mounting: 

a. Counterboring tool in tail stock 

b. Boring bar in tool holder 

0 5 . Adjusting controls to obtain proper spindle speed. 

0 6. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

7. Operating lathe to produce a recessed hole. 

A 8. Removing work from holding devices. 

A 9. Removing burrs from finished work with an abrasive cloth. 



INFORMATION 

A l. Selecting appropriate layout tool for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

0 3. Selecting method of holding stock to be machined; 

a. Chuck 3 jaw, 4 jaw 

b. Face plate 

0 4. Protecting V-Ways with wood when mounting chucks, 

0 5. Selecting proper counterboring tool for the job. 

0 S. Selecting methods of holding cutting tool. 

0 7. Removing and disposing of chips to keep work area clear 
and free from danger, 

♦ 

8. Practicing proper safety precautions when operating a 
lathe: 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
$ d. Making adjustments after machine has stopped 
, . * e . Using only cutting tools which have been adequately 

sharpened 

0 £. Maintaining all safety guards in place 
0 9, Selecting proper cutting fluids for various metals. 
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A 10. Selecting abrasive cloth for removing burrs. 



TASK 9: SjMjnjHflra OHLMHE TO PRODOCE A PIECE WITOIN 1/32 



COMMUNICATIONS 

1. Heading blueprint to determine: 

^ a » Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 
* 2. Measuring stock with outside caliper to determine size. 



MATHEMATICS 

0 1* Determining fractional and dec nal equivalents from charts. 
0 2. Computing fractional equivalents of decimals. 

0 3. Computing decimal equivalents of fractions. 



0 4. Computing automatic feed for various metals. 

0 5. Computing cutting speeds for various metals. 

A Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 
be Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 7. Applying knowledge of decimals: 



.,n 



* yjOss 



a. Adding decimals to determine exact dimensions 

b. Subtracting decimals €6 determine exact dimensions 
o. Multiplying decimals to determine exact dimensions 
d. Dividing decimals to determine exact dimensions 



i v . , J -T '• 



o 

ERIC 






i 




* 
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SCIENCE 
0 1 . 

0 2 * 

0 3. 

SK ILLS 

1 . 



* 2 . 

• >• T 

0 3. 

0 4. 
0 5. 

0 6 . 



0 7. 
0 8 . 
0 9 . 




Explaining the physical properties of the machinability 
of various metal s„ 

Explaining gear and pulley drive ratios. 

Explaining heat transfer as it relates to coolants. 



Laying out stock with a: 

A &• Square 
A b. Rule or scale 

* c. Center head 

* d. Hemaphrodite calipers 

* e. Surface gauge 
A f. Dividers 

A g. Scriber 
A, h. Center pvmch 

Cutting stock to length withs 

a* Hand saw 

b. Power hack saw 

c. Power band saw 

Mountings 

a. Chuck M 

b. Collet, in-on lathe 

Cleaning machine with cloth and brush to obtain accurate 
set up. * 

Mounting stock on the lathe withs 

a. Chuck 3 jaw, 4 jaw 

b. Collet 



Mounting parting tool in holder in tool post and adjust 
point. 



Adjusting controls to obtain proper spindle speed. 

Adjusting control to obtain proper feed. 

Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 



in length 




produce a pifece Within 1/32 of an inch 
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A 11. Removing work from holding devices. 

A 12. Removing burrs from finished work with: 

a. File 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tool for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

0 3. Selecting method of holding stock to be machined: 

a. Chuck 3 jaw, 4 jaw 

b. Collet 

0 4. Protecting V-Ways with wood when mounting chucks. 

05. Selecting proper parting tool for the job. 

0 6 . Selecting methods of holding cutting tool. 

07. Selecting (from chart) correct cutting speeds for various 
metals. 

0 8. Removing and disposing of chips to keep work area clear 
and free from danger. 

9. Practicing proper safety precautions when operating a 
lathe : 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 
e. Using only cutting tools which have been adequately 
sharpened 

0 f. Maintaining all safety guards in place 
0 10. Selecting proper cutting fluids for various metals. 

A 11. Selecting proper type of file. 

A 12 . Selecting abrasive cloth for removing burrs. 



TASK10& NEGKENQ STOCK ON liATHE TO PRODUCE A NECKED SHAPE TO 1/32 

■ of AH' : ;* 1 '• "'-■■■ 



1 
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COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

* 

* 2. Measuring stock with an outside caliper to determine size. 



MATHEMATICS 

0 1. Determining fractional and decimal equivalents from charts. 

02. Computing fractional equivalents of decimals. 

03. Computing decimal equivalents of fractions. 

0 4. Computing automatic feed for various metals. 

05. Computing cutting speeds for various metals. 

A 6, Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

. c. Subtracting fractions to determine exact dimensions 
d. Dividing fractions to determine exact dimensions 

* 7. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

I ; d. Dividing decimals tp determine exact dimensions 




0 1. Explaining the physical properties of, the machinability 
of various metals. 

i-O l'y. • ' ' w ’ 

0 2. Explaining gear and pulley drive ratios. 





vto coolants. 



4 




0 
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0 4. Explaining the heat generated on the dead 
lathe. 



on the 



1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 

* c. Center head 

* d. Hemaphrodite calipers 

* e. Surface gauge 

■ ■ • .. A f . Dividers * : • ’• -V 

A g. Scriher 
A h. Center punch 

* 2. Cutting stock to length with: 

a. Hand saw 

to. Power hack saw 

c. Power hand saw 

0 3. Mounting: 

a. Chuck 
to. Collet 

c. Face plate 

d. Between centers, in-on lathe 

0 4. Cleaning machine with cloth and torush to obtain accurate 
set up. 

0 5. Applying lubricant to the dead center on the lathe. 

0 6. Mounting stock on the lathe with: 

a. Chuck 3 jaw, 4 jdw : 

to. Collet 

. " c. Face platb'^ - 

-* .«• ■ , •' ‘ ;*•**.*> v J ? v •’ v v - . 

0 7. Mounting facing tool in holder in tool post and adjust 
point. 

0 8. Ad j \isting controls to obtain proper spindle speed. > . 

0 9 . Setting depth of cut for roughing cut. : • ..... 

0 10. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. . W 



11. Operating : jeii :-:©u^e^pigi 3 

4’12. Setting depth of cut 






o 

ERIC 
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A 13. Removing work from holding devices. 

A 14. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 
INFORMATION 

A l. Selecting appropriate layout tool for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

0 3. Selecting method of holding stock to be machined: 

a. Chuck 3 jaw* 4 jaw 

b. Collet 

r c. Face plate 
d. Between centers 

0 4. Protecting V-Ways with wood when mounting chucks. 

0 5. Selecting proper necking tool for the job. 

0 6. Selecting methods of holding cutting tools. 

07. Selecting (from charts) correct cutting speeds for various 
metals. 

0 8. Removing and disposing of chips to keep work area clear 
and free from danger. 

9. Practicing proper safety precautions when operating a 
lathe: 



* a. Wearing goggles or face shield 
: * b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 6«, Making adjustments after machine has stopped 
* * e. Using only cutting tools which have been adequately 

> sharpened 

0 E. Maintaining all safety guards in place 
0 10. Selecting proper cutting fluids for various metals. 

0 11. Selecting proper lubricant for dead center on the lathe. 

A 12. Selecting proper type of file. 




cloth for 



removing 



burrs. 
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TASK 11* PILING STOCK ON LATHE TO PRODUCE A FINISHED SURFACE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts to be machined 
A e. Kind of material 



MEASUREMENT 

A 1, Measuring stock with a rule or scale to determine length. 

* 2. Measuring stock with a micrometer to* determine size. 

* 3. Measuring stock with a vernier caliper to determine size. 



MATHEMATICS 

0 1. Determining fractional and decimal equivalents from chart. 

02. Computing fractional equivalents of decimals. 

03. Computing decimal equivalents of > fractions. 

04. Computing automatic feed for various metals. 

05. Computing cutting speeds for various metals. 

A 6. Applying knowledge of fractional parts of an inch; 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c . Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 7 . Applying knowledge of decimals r 

a» Adding decimals to determine exact dimensions 
b. Subtracting decimals to determine exact dimensions 
c * Multiplying decimal s to/ determine exact dimensions 
d. Dividing decimals to determine exact dimensions 



SCIENCE 

y 1. Explaining the physical properties of the machinability of 
various metals. 
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0 2. Explaining gear and pulley drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 

>0. 4; Explai] s heat generated on the dead center on the 



lathe. 




SKILLS 



01. Mounting 



a. Chuck 

b. Collet 

c. Face plate 

d. Between centers, in-on lathe 



0 2. Cleaning machine with cloth and brush to obtain accurate 



0 3. Mounting stock on the lathe with: 

. ^ a. Chuck 3 j aw, 4 j aw ^ ; ' 

b. Collet 

c. Face plate 

d. Between centers 

0 4. Adjusting controls to obtain proper spindle speed. 
5. Operating lathe to produce a finished surface * 

.• A 6. Removing work from holding devices. 

■'iJ-q-k: A : |r f Ren!pying burrs from finished work with: 



set up 



a. File 

b. Abrasive cloth 





lathe: 
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* a - Wearing goggles or face shield 

b. Wearing appropriate apparel 
0vc. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

e - Using only cutting tools which have been adequately 
sharpened 

0 f. Maintaining all safety guards in place 
A 5. Selecting proper type of file. 

^ 6. Selecting abrasive cloth for removing burrs. 



TASK 12 s MACHINING STOCK ON SHAPER TO PRODUCE A PLAT SURFACE 



COMMUNICATIONS 



1. Reading blueprint to determines 

. A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

* 1. Measuring stock with a rule or scale to determine length. 

0 2. Reading graduations on cross feed screw to determine depth 
of cut. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 



a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



2. Applying knowledge of decimals: 



a. ‘ Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

e . Multiplying deciirials to determine exact dimensions 
d. Dividing deciinals to determine exact dimensions 



: • V ^ -Yip. ■ X'&h *} ■ 
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3* Computing ram speed snd ; feed of shdper according to size 
and type of material being machined. 




0 1. Explaining the physical properties of the machinability 
of various metals. 



0 2. Explaining heat transfer as it relates to coolants. 
skills -v-, ■ 



1 • Laying out stock with a* 

A a. Square 
A b. Rule or scale 
* c. Surface gauge 
Ad. Dividers 
A e. Scriber 

* 2. Cutting stock to length with; 

a. Hand saw 

b. Power hack saw 
.- Co Power band saw 



0 3. Cleaning machine with cloth and brush to obtain accurate 
set up. . ^ ... 

A 4. Mounting stock on shaper with: , 

a. Clamps 

b. Vise 



0 5. Mounting cutting tool in tool holder. 

j : i 

6. Adjusting position of ram according to size of material 
being machined. 

7# . Adjusting length of the stroke of ram. 



8. Adjusting controls to obtain proper ram speed and feed of 
shaper according to size and type of material being mach- 
ined. 

’ ■ • v 

0 9. Aligning cutting tool with stock to be machined. 



0 16. Setting depth of cut for roughing cut. 



11. Operating shaper to produce a flat surface. 



. ♦ f: 



; 

I 

[■ 

1 
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0 12. Settling depth of cut for finished cut. 

A 13. Removing work from holding devices. 

A 14. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

A 3. Selecting proper method of mounting work: 

* > 

a. Vise 

b. Clamps 



0 4. Selecting proper cutting tool for the operation. 

0 5. Removing and disposing of chips to keep work area clear 
and free from danger. 

6. Practicing proper safety precautions when operating a 
shaper: 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 

0 f. Maintaining all safety guards in place 
A 7. Selecting proper type of file. 

A 8. Selecting abrasive cloth for removing burrs. 



TASK 13 : MACHINING STOCK ON 
TO .005 OP AN INCH 



COMMUNICATIONS 



TO PRODUCE TWO PARALLEL SURFACES 



1.. Reading blueprint to determine: 



A a, ( Size and characteristic*, of the 

' " ' ’ " ' ’ >! ' ■ ■ ‘it • 7/ 



: M 



1 ! 






\> , 



' r 
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A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of partis 



MEASU REMENT 

0 1. Reading graduations on cross feed screw to determine 
depth of cut. 

* 2. Measuring stock with a micrometer to determine size. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c . Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining heat transfer as it relates to coolants. 



SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
* o. Surface gauge 
Ad. Dividers 
A e. Scriber 

0 2. Cleaning machine with cloth and brush to obtain accurate 
setup. 

A 3. Mounting stock on shaper with: | 

’ I . I r i •: I ' i: k |: ' • k : f • i )< ; ■ 

, a. Clamps 1 . . 

"jb. Vise 

; ! : , r *. ' :• y- ■ - : _ : .. 

ft' * ' ' 

O k; ■ ■*; . - : "'r-'*:' ; • : 

■ERIC" : ' k \ \y-l : r v- - — . ; '■ • : r_. i 
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0 4. Mounting cutting tool in tool holder. 

* 

0 5. Aligning cutting tool with stock to be machined. 

0 6. Setting depth of cut for roughing cut. 

7# 0 £*f at i ng s ? a P® r to produce two parallel surfaces to 
.001 of an inch. 

0 8. Setting depth of cut for finished cut. 

L 9. Removing work from holding devices. 

A 10. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 



INFORMATION 

4 1. Selecting appropriate layout tools for the task. 

0 2. Removing and disposing of chips to keep work area clear 
and dree from danger. 

3. Practicing proper safety precautions when operating a 
shaper: * * 

* Wearing goggles or face shield 
b. Wearing appropriate apparel 

? 5 e S? ving ^? 11 tools before starting machine 
? • Making adjustments after machine has stopped 

e. Using only cutting tools which have been adeguatelv 
sharpened * x 

0 f . Maintaining all safety guards in place 
A 4. Selecting proper type of file. 

A 5. Selecting abrasive cloth for removing burrs. 



TASK 14: ™ I ^ I ?S«5 T0CK 0N DRILL PRESS TO PRODUCE A HOLE TO .005 
OF AN INCH 



COMMUNICATIONS 

1. Reading blueprints %o determine: 
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* c. Number of parts to be drilled 
4 d. Accuracy required 



MEASUREMENT 



4 1. Measuring stock with a rule or scale to determine length. 



0 1. Determining decimal equivalent of fractions from charts. 

0 2. Computing decimal equivalents of fractions. 

L 3. Applying knowledge of fractional parts of an inch* 

*• Multiplying fractions to determine exact dimensions 
d. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 4. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



0 1. Explaining the physical properties of the machinabilitv 
of various metals. 

0 2. Explaining pulley drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 



MATHEMATICS 



SCIENCE 



SKILLS 



* 1 • Cutting stock to length 




a. Hand saw 

b. Power hack saw 

c. Power hand saw 



2. Laying out stock with a 



4 a. Square 
4 b. Rule or scale V 
* c. Center head 



* d. Hemaphrodit ers 




T 
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* e. Surface gauge 
A f. Dividers 

A g. Scriber 
A h. Center punch 

3. Mounting (driving) drill in spindle of drill press: 

* a. Straight 

b. Taper shank 

0 4. Adjusting controls to obtain proper spindle speed for 
machining. 

5 . Mounting holding device on drill press table: 

A a. Vise 
0 b. Vee block 
Ac. Clamps 
0 d. Angle plate 
0 e. Jigs & fixtures 

0 6. Cleaning machine with cloth and brush to obtain accurate 
set up. 

7. Mounting work in holding devices: 

A a. Vise 
0 b. Vee block 
A c. Clamps 
0 d. Angle plate 
0 e. Jigs St fixtures 

0 8. Adjusting depth stop for specific hole depth. 

9. Positioning stop blocks for multiple drilling of parts. 

0 10. Centering work with respect to the spindle. 

* 11. Aligning center punch mark with drill. 

* 12. Operating drill press to produce hole. 

0 13. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

. 9 ' * 

A 14. Removing work from holding devices. 

A 15. Removing burrs from finished work with: 



* a, Old drill 
A b. Abrasive cloth 
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ATION 



1. Selecting appropriate hacksaw blades for the task. 

2. Selecting appropriate layout tools for the task. 



3. Selecting proper drill according to specifications: 

a. Material being machined 

b. Fractional 
c • Letter 

d. Number 



4. Selecting (from charts) proper speeds for various 
materials. 

5. Selecting method for holding stock to.be machined: 

A a. Vises 
0 b. Vee blocks 
A c . Clamps 
0 d. Angle plates 
0 e. Jigs & fixtures 



0 6. Aligning work to prevent drilling into holding devices. 

7. Practicing proper safety precautions when operating a 
a drill press: 

* a- Wearing goggles or face shield. 

* b. Wearing appropriate apparel. 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

e. Using only cutting tools which have been adequate- 
ly sharpened. 

0 f . Maintaining all safety guards in place. 

0 8. Removing and disposing of chips to keep work area clear 
and free from danger. 



0 9. Selecting proper cutting fluids for various metals 
10. Adjusting table for angular hole drilling. 

A 11 • Selecting abrasive cloth for removing burrs. 
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TASK 15 « REAMING ^ H ^ E i °{^ DRILL pr ESS TO PRODUCE A FINISHED HOLE 



COMMUNICATIONS 

1. Reading blueprints to determines 

A a. Size and characteristics of part 
A b. Size and depth of hole 
* c . Number of parts to be reamed 
A d. Accuracy required 



MEASUREMENT 

1. Measuring inside diameter of hole with: 

* a. Inside micrometer 
0 b. Plug gauge 
c. Telescope gauge 



MATHEMATICS 

01. Determining decimal and fractional equivalents from charts 

/ *■ ' 

f Computing decimal equivalents of fractions. 

*' ^ 1 .. . 

0 3. Computing fractional equivalents of decimals. 

A 4. Applying knowledge of fractional parts of an inch: 



?• Multiplying fractions to determine exact dimensions 
d. Adding fractions to determine exact dimensions 

Subtracting fractions to determine exact dimensions 
d. Dividing fractions to determine exact dimensions 

* 5. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

2* ?i? lying decimals to determine exact dimensions 
d. Dividing decimals to determine exact dimensions 



SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. . » j . | .:• -fM.- ; .F! • • 2 

02. Explaining pulley drive ratios^ 



0 3 * Explaining heat transfer as it relates to coolants. 
SKILLS 

1 • Mounting reamer in spindle of drill press* 

* a. Straight 

b. Taper shank 

0 2. Adjusting controls to obtain proper spindle speed for 
~ reaming. 

# 

0 3. Cleaning machine with cloth and brush to obtain accurate 
set up, 

0 4. Adjusting depth stop for specific hole depth, 

5. Operating drill press to produce finished hole to .001 
of an inch. 

0 6. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

4 7 . Removing work from holding devices. 

8. Removing burrs from finished work with: 

* a. Old drill 

A b. Abrasive cloth 



INFORMATION 

* 1. Selecting proper reamer according to specifications. 

02* Selecting (from charts) proper speeds for various mater- 
■ v ials. - 

' 3 . Practicing proper safety precautions when operating a 
drill press: 

* a. Wearing goggles or face shield 

! * b. Wearing appropriate apparel 

; 0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened, v--’'- • 

0 f . Maintaining all safety guards in place 

04. Removing and disposing of chips to deep work area clear 
and free from danger. 

05. Selecting proper cutting fluids for various metals. 

6. Selecting abrasive cloth for removing burrs* 



48 



TASK 16; SPOT FACING A HOLE ON DRILL PRESS TO PRODUCE A FINISHED 
SURFACE TO .005 OF AN INCH 



COMMUNICATIONS 

1. Reading blueprints to determine: 

A a. Size and characteristics of part 

b. Size and depth 

* c. Number of parts to be spot faced 



MEASUREMENT 

* 1. Measuring stock with a micrometer to determine size. 



MATHEMATICS 

0 1. Determining decimal and fractional equivalents from charts. 
0 2. Computing decimal equivalents of fractions. 

A 3. Applying knowledge of fractional parts of an inch; 



a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 4. Applying knowledge of decimals: 



a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SCIENCE 
0 1 . 

0 2 . 
0 3. 



Explaining the physical properties of the machinability 
of various metals. i 

Explaining pulley drive ratios." 

Explaining heat transfer as it relates to coolants. 



SKILLS 



1. Mounting spot facing tool in spindle of drill press 



o 
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0 Adjusting controls to obtain proper^ spindle speed for 
spot facing. 

^ ^ * Cleaning machine wiih cloth and brush to obtain accurate 
set up* 

0 4. Adjusting depth stop for specific spot face dimension. 

0 5. Centering work with respect to the spindle. 

6. Operating drill press to produce a finished surface to 
.005 of an inch. 



0 7. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

A 8. Removing work from holding devices. 

9. Removing burrs from finished *fork with: 

* a. Old drill 
A b. Abrasive cloth 
A c. Pile 



INFORMATION 



1. Selecting proper spot facing tool. 

; ,/0 2. Selecting (from charts) proper speeds for various mater- 
ials. 

3. Practicing proper safety precautions when operating a 
drill press: 

' " ] * a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 
; ..sharpened;' 

0 f* Maintaining all safety guards in place 

0 4. Removing and disposing of chips to keep work area clear 
and free from danger. 

05. Selecting proper cutting fluids for various metals. 

A 6. Selecting abrasive cloth for removing burrs. 

A 7. Selecting file for removing burrs. 1 
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TASK 17 : COUNTERSINKING ON DRILL PRESS TO PRODUCE A FASTENER 
RECEIVER HOLE 



COMMUNICATIONS 

1. Reading blueprints to determine: 

A a. Size and characteristics of part 
b. Size and depth 

* c. Number of parts to be countersunk 
A d. Accuracy required 

’i • , \ 

r ■ 1 P’ . . 

SCIENCE 

01. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining pulley drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 



SKILLS 

1. Mounting countersinking tool in spindle of drill press. 

0 2. Adjusting controls to obtain proper spindle speed for 
machining. . 

0 3. Cleaning machine with cloth and brush to obtain accurate 
• set up. ! 

0 4. Adjusting depth stop for specific hole depth. 

. i . . . ‘ .... . ;■ ‘ j •' - _ * \ ■ . ■ / • ■ ’ ■ ' - 

5. Operating drill press to produce a fastener receiver hole. 

1 - s , 

6. Checking depth of countersink with fastener. 

0 7. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

A 8. Removing work from holding devices. 

9. Removing burrs from finished, work with: 

* a. 014 drill 

A b. Abrasive cloth 'k ‘ ^ 





WmESBEMiaiBSmStxSUBBtEBi^ 

\ '' " ^ ‘ ' ' 51 V ;'•/ ' 



INFORMATION 












* . 1 , Selecting proper countersinking tool for the task. 

0 2. Selecting (from charts) proper speeds for various mater- 
. iais. : - ■ - r* r . 



3. ^Practicing proper safety precautions when operating a; 
i- ,v ; drill press: V.- 

- * a. Wearing goggles or face shield ' 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

' sharpened' 

0 f . Maintaining all safety guards in place 

0 4. Removing and disposing of chips to keep work area clear 
and free from danger. 

0 5. Selecting proper cutting fluids for various metals. 

A 6 . Selecting abrasive cloth for removing burrs. 



TASK 18 s COUNTERBORING A HOLE ON DRILL PRESS TO PRODUCE AN ENLARGED 
HOLE TO .005 OF AN INCH 

COMMUNICATIONS 

Reading blueprints to determine: 

A a. Size and characteristics of part 
b. Size and depth of hole 
* e. Number of parts to be counterbored 
A d. Accuracy required 

MEASUREMENT 

■’* *•' t> ii ; • .* .•! 

* 1 . Measuring stock with vernier caliper to determine size. 
MATHEMATICS 

01. Determining decimal and fractional equivalents from charts. 
0 2 . Computing decimal equivalents of fractions. 

A 3 • Applying knowledge of fractional parts of an inch : 




i 
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a. Multiplying fractions to determine exact dimensions 
b* Adding fractions to determine exact dimensions 
cl Subtracting fractions to determine ekaet dimensions 
d. Dividing fractions to determine exact dimensions 






4. Applying knowledge of decimals: 

, f' 1 a. Adding decimals to determine" exact dimensions 

b. . Subtracting decimals to determine exact dimensions 

c . Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SCIENCE 

‘ ' ,v V'? - - : . 

¥ i. 
0 3. 



Explaining the physical properties of the machinability 
of various metals* * 

t* 'i 'rtr . 

•' ’ - - • ’ - •• . . . •’ * 

Explaining pulley drive ratios. 

Explaining heat transfer as it relates to coolants. 



SKILLS 



1. Mounting counterboring tool in spindle of drill press. 

2 . 



Adjusting controls to obtain proper spindle speed for 
machining. 



0 3. 
0 4 ... 
5. 



machine with cloth and brushes to obtain accurate 

et up. 

Adjusting depth stop for specific hole depth. 

Operating drill press to produce an enlarged hole to .005 
of an inch. 



06. Applying cutting fluids to lubricate cutting action and 
r reduce cutting temperature. 

A 7. Removing work from holding devices. 

8. Removing burrs from finished Work with: 

* a. Old drill ^ ^ / ; -V-W 

A b. Abrasive cloth 

■ ■ o ; . • ' ... ■. ; ' . .... • 



INFORMATION 



1. Selecting proper counterboring tool for the task. 



0 2, Selecting (from charts) 



A;, .r. 



proper speeds for various mater* 
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• 

3 . 


Practicing proper safety precautions when operating a 
drill press: 


* 

i. 

v — 1 


* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 

0 f . Maintaining all safety guards in place 


0 4 . 


Removing and disposing of chips to keep work area clear 
and free from danger. 


0 5 . 


Selecting proper cutting fluids for various metals. 


■ AS. 


Selecting abrasive cloth for removing burrs. 


TASK 19 : 


GRINDING STOCK ON BENCH GRINDER TO REMOVE EXCESS METAL 



COMMUNICATIONS 



1. 

... . . \ 


Reading blueprints to determine: * : y " 




a. Surfaces to be ground 
A b. Dimensions 
A c. Type finish required J 



MEASUREMENT 



1 . 

* 2. 


Measuring stock with vernier calipers to determine size. 

Measuring stock with outside calipers to determine 
size. 


* 3 . 
SCIENCE 


Measuring stock with outside micrometer to determine size 


0 1. 


Explaining the physical properties of the machinability ■ 
of various metal s„ ^ 

■ f , • 


SKILLS 


; . >. ,c- v . • . ;• ■■ . .... V ■ ■ . - ■ ■'= . 


1 . 


Operatinga grinder to remove excess metal*' 


* v . j. , < i _ 


.*■ .'>*• •• .. f ■> P ' V'' - " P '■> ' ■ 

,’vf 9 • . •• . \ ■* 


0 V 

ERIC , \ 


■ • ■■■' - ’■ ■ * . *■ ■ •: .. \ 

• - • • , . . \ . 

■ * ** 






A 2* Removing burrs from finished work with? 

a. Pile 

b, Abrasive cloth k 



INFORMATION ,, 

0 1. Selecting proper grinding wheel appropriate for finish 
called for from working drawing . 

.* ^ 2. Selecting abrasive cloth for removing burrs, 

3. Practicing proper safety precautions when operating shaper 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

e. Using only cutting tools whick have been adequatelv 
sharpened 1 

.. 0 f. Maintaining all safety guards in place 



f . .. 

4 

TASK 20 s GRINDING TOOLS ON BENCH GRINDER TO SHARPEN 



COMMUNICATIONS 

1. Reading working drawing, blueprint, or text to determine 
angles tools are to be sharpened to. 



MEASUREMENT 

1. Checking drill angles with a drill gauge. 

2. Checking angle of center punch with center gauge. 

MATHEMATIC 

0 1. Applying knowledge of angles. 

SKILLS 

1. Grinding scriber to correct point. 

2. Mounting drill in drill bit attachment. ‘ 

• 3. Grinding drill bits to specified angles and clearances. 
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4. Grinding lathe tools on grinder to correct anqles and 

clearances. . ‘ 

5. Grinding various shaped chisels on a grinder to correct 

angles. ' ' 

6. Grinding center punch to correct angle. " 

<‘ ' *. 

INFORMATION 

1. Applying knowledge of cutting angles for specific mater- 
ials. 



TASK 21s GRINDING STOCK ON SURFACE GRINDER TO PRODUCE A FLAT SURFACE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

01. Reading graduation on vertical adjustment hand wheel. 



MATHEMATICS , 

* 1. Applying knowledge of decimals: 

„ a. Adding, decimals to determine .exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c . Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine > exact dimensions 

science - ?•./ ' 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2 • Explaining heat transfer as it relates to coolants • 



■ -Vi 



SKILLS 

4 1 . Testing soundness of wheel by striking a : light blow with 
a hammer. ? 

02. Mounting grinding wheel on spindle of surface grinder. 

0 3. Truing and dressing a grinding wheel with a truing fix- 
ture. 

4. Mounting work on surface grinder with: 

A a. Vise 

A b. Clamps 

0 c. Magnetic surface 

0 5. Mounting stock with: 

a. Parallels 

b. Angle plate 

c. Vee block • , ' ' 

d. Shims 

e. Step block 

0 6 . Aligning grinding wheel with work to be ground. 

0 7 • Setting depth of cut for roughing cut. 

8 . Operating surface grinder to produce a flat surface. 



0 9. Adjusting power cross feed for automatic operation i 

0 10. Applying cutting fluid to lubricate grinding action 
and reduce cutting temperature^ 

0 11. Setting depth of cut for finishing cut. 



A 12. Removing work from mounting device. 



A 13r Removing burrs from finished work with: 





•Pile' 1 - '* • 

Abrasive 





INFORMATION 

0 Selecting a grinding "wheel appropriate for task. 

2. Selecting method of holding work to be machined: 

A a. Vise 

A b. Clamps 

0 c. Magnetic surface 



0 3. Selecting appropriate cutting fluids for grinding. 

, ; 0 4. Selecting proper longitudinal and cross feeds for grinder 

5. Practicing proper safety precautions when operating a 
surface grinders 

* a. Wearing goggles or face shield 1 

* b; Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 
e. Using only grinding wheels which have been trued 
and dressed . .« •. 

0 f . Maintaining all safety guards in place 
A 6. Selecting proper type of file. 



TASK 22 s GRINDING STOCK ON SURFACE GRINDER TO PRODUCE TWO PARALLEL 
SURFACES TO .001 OF AN INCH 



COMMUNICATIONS 

• . < 

1 • Reading blueprint . to determine : 

■.•A a# Size and characteristics of the workpiece 
A b. Type of operation 
^c. Finish and accuracy required 
. ... * d* Number of parts 
A e. kind of material 



MEASUREMENT 

0 1. Reading graduation on vertical adjustment hand wheel. 
* 2. Measuring stock with a micrometer to determine size. 



MATHEMATICS 

* 1. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 
Dividing decimals to determine exact dimensions 



SCIENCE 

0 1. Explaining the physical properties of the machinabilitv 

. ^ of various metals. .. * 

■ r ,* . •» 

■ \ -- - ■ ■ ' . . * 

0 2. Explaining heat transfer as it relates to coolants. 



SKILLS 

1. Mounting work on surface grinder with: 

A a. Vise 

A b. Clamps 

0c. Magnetic surface 

0 2. Mounting stock with: 

a. Parallels 

b. Angle plate 

c. Vee block 

d. Shims 

e. Step block 

0 3. Aligning grinding wheel with work to be ground. 

0 4. Setting depth of cut for roughing cut. 

5. Operating surface grinder to produce two parallel surfaces 
to .001 of an inch. 

0 6. Adjusting power cross feed for automatic operation. 

w 7. Applying cutting fluid to lubricate grinding action and 
reduce cutting temperature. 

0 8. Setting depth of cut for finishing cut. 

A 9. Removing work from mounting device. 

A 10. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 



INFORMATION 

1. Practicing proper safety precautions when operating a 
surface grinder: 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
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0 d. Making adjustments after machine has stopped 
* e. Using only grinding wheels which have been trued 
and dressed 

0 f. Maintaining all safety guards in place 




. . . • , ._■* ♦ 0 

TASK 23 s GRINDING STOCK ON SURFACE GRINDER TO PRODUCE TWO PERPEN- 
DICULAR SURFACES TO .001 OF AN INCH . 



COMMUNICATIONS 

1 . Reading blueprint to determines 

s* ’ ’ 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
v Ac. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREM ENT .. 

0 1. Reading graduations., on vertical adjustment hand wheel. 
* 2. Measuring stock with a micrometer to determine size. 



MATHEMATICS 

* 1. Applying knowledge pf decimals s 

. a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SCIENCE , . ; ^ 

0 1. Explaining the physical properties of the machinability 
of various riiejbals. > 5 

0 2. Explaining heat transfer as it relates to coolants. 
SKILLS ; 

^ . 0>1« Testing .soundness, of wheel by striking a light blow with 

-■* ; a hammer* W."--. \ ; '‘ v : 3 




0 2. Mounting grinding wheel on spindle of surface grinder. 

0 3. Truing and dressing a grinding wheel with a truing fix- 
ture. - 

4. Mounting work on surface grinder with: 

A a. Vise 

A b. Clamps 

0 c. Magnetic surface 

0 5. Mounting stock with: 

a. Parallels 

b. Angle plate 

c. Vee block 

d. ’Shims- ;• 

e. Step block 

0 6. Aligning grinding wheel with work to be ground. 

0 7. Setting depth of cut for roughing cut. 

8. Operating surface grinder to produce a flat surface. 

0 9. Adjusting power cross feed for automatic operation. 

0 10; Applying cutting fluid to lubricate grinding action 
and reduce cutting temperature. 

0 11. Setting depth of cut for finishing cut. 

A 12. Removing work from mounting device. 

A 13. Removing burrs from finished work with: 

" '■ : a. File ' V;' .? ■ : : 

b . Abrasive cloth 



INFORMATION 

0 1. Selecting a grinding wheel appropriate for task. 

2. Selecting method of holding work to be machined: 

A a. Vise * 

A b. Clamps ~ 

0 c. Magnetic surface 

03. Selecting appropriate cutting fluids for grinding. 

• V ^ a . * ‘ - _ . ’ . i 

0 4. Selecting proper longitudinal and cross feeds for grinder 
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5. Practicing proper safety precautions vfhen operating a 
surface grinders 

* a. Wearing goggles or face shield 

* h. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only grinding wheels which have been trued 

and dressed 

0 f . Maintaining all safety guards in place 
A 6. Selecting proper type of file. 






TASK 24 s GRINDING STOCK ON SURFACE GRINDER TO PRODUCE AN ANGULAR 
SURFACE 



COMMUNICATIONS 

1. Reading blueprint to determines 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

*. 1. Reading graduations on vertical adjustment hand wheel. 

* 2. Measuring angular surfaces with a sine bar to determine 
angle. 



MATHEMATICS 

* 1. Applying knowledge of decimals s 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact .dimensions 

d. Dividing decimals to determine exact dimensions 

02. Applying a knowledge of angles. 



SCIENCE 

01. Explaining the physical properties of the machinabil i ty 
of various metals* 
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0 2. Explaining heat transfer as it relates to coolants. 



SKILLS 

0 1. Testing soundness of wheel by striking a light blow with' 
a hammer. 

■t • 

i 

02. Mounting grinding wheel on spindle of surface grinder. 

0 3. Truing and dressing a grinding wheel with a truing fix- 
ture. 

4. Mounting work on surface grinder with: 

A a. Vise 

A b. Clamps 

0 c. Magnetic surface 

0 5, Mounting stock with: 

a. Parallels 

b. Angle plate 

c. Vee blcck 

d. Shims 

e. Step block 

0 6. Aligning grinding wheel with work to be ground. 

07. Setting depth of cut for roughing cut. 



8. Operating surface grinder to produce a flat surface. 

09. Adjusting power cross feed for automatic operation. 

■t 

0 10. Applying cutting fluid to lubricate grinding action and 
reduce cutting temperature. 

0 11. Setting depth of cut for finishing cut. 

A 12. Removing work from mounting device. 

A 13. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 
INFORMATION 

01. Selecting a grinding wheel appropriate for task. 

2. Selecting method of holding work to be machined: 
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A a. Vise 

A b. Clamps 

0 c. Magnetic surface 

0 3. Selecting appropriate cutting fluids for grinding. 

0 4. Selecting proper longitudinal and cross feeds for grinder 

5. Practicing proper safety precautions when operating a sur 
face grinder: 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only grinding wheels which have been trued and 

dressed 

0 f • Maintaining all safety guards in place 
A 6. Selecting proper type of file. 



TASK 25 : MACHINING STOCK ON A HORIZONTAL MILLING MACHINE TO 
PRODUCE A FLAT SURFACE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

MATHEMATICS 

A 1. Applying knowledge of fractional parts o(: an inch: 

0 2 . Computing spindle speed and feed according to type of 
material being machined* . 
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SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 



SKILLS 

A 1. Laying out stock with a rule and scriber. 

* 2. Cutting stock to length with: 

a. Hand saw 

b. Power hack saw 

c. Power band saw 

3. Mounting holding devices on milling machine: 

A a. Vises 
A b. Clamps 

0 c. Jigs and fixtures 

0 4. Cleaning machine with rag and brush to obtain accurate 
set up. 

0 5. Mounting stock with: 

a. Parallels 

b. Angle plate 

c. Shims 

d. Step block 

0 6 . Mounting cutters, spacing and bearing collars on milling 
machine spindle. 

0 7. Adjusting controls to obtain proper speeds for various 
cutters and metals to be machined. 

08. Adjusting controls to obtain proper feeds for various 
cutters and materials. 

0 9. Aligning cutter with stock to be machined. 

10. Operating a horizontal milling machine to produce a flat 
surface . 

0 11. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

A 12. Removing stock from holding devices. 

A 13. Removing burrs from finished work with: 

a. Pile 

** b. Abrasive cloth 

er|c ■ ’ ; vf : . 

hfflinaffaminaa » ■* 

L : ’ ^ " i ’ ' • ' ’ • ' ‘ ‘ •' : • ' : 
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INFORMATION 



A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

3. Selecting proper method for holding stock to be machined; 

0a. Jigs and fixtures 
A b. Vise 

\ 0 c. Angle plates 

A d. Clamps 

0 4. Selecting proper cutter for specific operation: 

a . Slab 

b. Helical tooth 

c. Form relieved 

d. Inserted tooth, stagg Qr tooth, side 

0 5. Selecting (from charts) proper speeds and feeds for 
various cutters and materials. 

0 6. Selecting proper feeds for various cutters and materials. 
* 07. Selecting direction of cut. 

0 8. Removing and disposing of chips to keep work area clear 
and. free from danger. 

9. Practicing proper safety precautions when operating a 
horizontal milling machines 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* ' e. Using only cutting tools which have been adequately 
sharpened 

0 f. Maintaining all safety guards in place 
0 10. Selecting proper cutting fluids for various metals. 

A 11. Selecting proper type of file. 

A 12. Selecting abrasive cloth for removing burrs. 



TASK 26: MACHINING STOCK ON A HORIZONTAL MILLING MACHINE TO PRODUCE 
PARALLEL SURFACES TO .005 OF AN INCH ' 



S* ‘V- 

ERIC > 
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COMMUNICATIONS 

1. Reading blueprint to determine: 

^ a. Size and characteristics of the workpiece 
A b. Type of operation 
.Ac. Finish and accuracy required 
* d. Number of parts — — 

A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

x. 

* 2. Measuring stock with a micrometer to determine size. 

* 3. Measuring stock with a vernier caliper to determine size. 

0 4. Reading graduations on vertical feed. 

MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 

0 3„ Computing spindle speed and feed according to type of 
material being machined. 

’ ’ V / 

0 4. Determining fractional and decimal equivalents from charts 
0 5. Computing fractional equivalents of decimals. 

0 6. Computing decimal equivalents of fractions. 



0- iV Explaining the physical properties of the machinability 
of various metals; 
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4 2 • Explaining gear drive ratios, 

rh 3. Explaining heat transfer as it relates to coolants. 







SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
* c. Surface gauge and plate 
A d. Dividers 
A e. Scriber 

4 f. Vernier height gauge 

4 2. Cleaning machine with rag and brush to obtain accurate 
set up,, 

4 3. Mounting st^ck with: 

a. Parallels 

b. Angle plate 

c. Vee block 

d. Shims 

e. Step block 

4 4. Aligning cutter with stock to be machined. 

5. Operating horizontal milling machine to produce parallel 
surfaces to .005 of an inch. 



46. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

A 7. Removing stock from holding devices. 

A 8. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

0 2. Removing and disposing of chips to keep work area Clear 
and free from danger. 



3. Practicing proper safety precautions when operating a 
horizontal milling machine: 



* '*■*?•? 




im , -a. 






* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 a. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 

0 f . Maintaining all safety guards in place 
A 4. Selecting proper type of file. 

A 5. Selecting abrasive cloth for removing burrs. 



TASK 27: MACHINING STOCK ON A HORIZONTAL MILLING MACHINE TO PRODUCE 
TWO PERPENDICULAR SURFACES TO .001 OF AN INCH 

COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
Ac. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 

MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length,, 

* 2. Measuring stock with a micrometer to determine size. 

* 3. Measuring stock with a vernier caliper to determine size. 

0 4. Reading graduations on vertical feed to determine size. 

MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 



a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimal*?: 

> a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c . Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 
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0 3. Computing spindle speed and feed according to type of 
material being machined. 

0 4. Determining fractional and decimal equivalents from charts. 
0 5. Computing fractional equivalents of decimals. 

0 6. Computing decimal equivalents of fractions. 



SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. 

02. Explaining gear drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 



SKILLS 

1. Laying out stock with as 

A a. Square 
A b. Rule or scale 
* c. Surface gauge and plate 
A d. Dividers 
A e. Scriber 

0 f. Vernier height gauge 
* 2. Cutting stock to length with: 

a. Hand saw 

b. Power hack saw 

c. Power band saw 

3* Mounting holding devices on milling machine: 

A a. Vises 
A b. Clamps 

0 c. Jigs and fixtures 

0 4. Cleaning machine with rag and brush to obtain accurate 
set up. 

0 5. Mounting stock with: 

a. Parallels 

b. Angle plate 
e. Vee block 

d. Shims 
e« Stepblock 
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06. Mounting cutters, spacing and bearing collars on milling 
machine spindle. 1 

0 7. Adjusting controls to obtain proper speeds for various 
cutters and metals to be machined. 

08. Adjusting controls to obtain proper feeds for various 
cutters and materials. 

0 9. Aligning cutter with stock to be machined. 

*10. Operating horizontal milling machine to produce two per- 
pendicular surfaces to .005 of an inch. 

0 11. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

A 12. Removing stock from holding devices. 

A 13. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

3. Selecting proper method for holding stock to be machined: 

0 a. Jigs and fixtures 
A b. Vise 
0 c. Angle plates 
.Ad. Clamps 

0 4. Selecting proper cutter for specific operation: 

a. Slab 

b. Helical tooth 

c. Pom relieved 

d. Inserted tooth, stagger tooth, side 

05. Selecting (from charts) proper speeds and feeds for 
various cutters and materials. 

0 6. Selecting proper feeds for various cutters and materials. 
0 7. Selecting direction of cut. 

0*%. Removing and disposing of chips to keep work area clear 
and free from danger. 



ERIC; 
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9. Practicing proper safety precautions when operating a 
horizontal milling machines 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

.sharpened 

0 f. Maintaining all safety guards in place 
0 10. Selecting proper cutting fluids for various metals. 

A 11. Selecting proper type of file. 

A 12. Selecting abrasive cloth for removing burrs. 



TASK 28s MACHINING STOCK ON A HORIZONTAL MILLING MACHINE TO PRODUCE 
A SHOULDER TO .001 OF AN INCH 






fl CATIONS 



1. Reading blueprint to determines 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
Ac. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

* 2. Measuring stock with a micrometer to determine size. 

* 3. Measuring stock with a vernier caliper to determine size. 

0 4. Reading graduations on vertical feed. 

MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch? 

, ,v a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

ERIC ■ -..Yv-C : .C ^ 0 ^'" ; / 
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* 2 .Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 

0 3. Computing spindle speed and feed according to type of 
material being machined. 

0 4. Determining fractional and decimal equivalents from charts. 
0 5. Computing fractional equivalents of decimals. 

0 6. Computing decimal equivalents of fractions. 

SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 



SKILLS 

1. Laying out stock with a: 

4 a. Square 
4 b. Rule or scale 
* c. Surface gauge and plate 
4 d. Dividers 
4 e. Scriber 

0 f . Vernier height gauge 
* 2. Cutting stock to length with: 

. a. Hand saw 

b. Power hack saw 

c. Power band saw 



3. Mounting holding devices on milling machine: 

4a. Vises 
4 b. Clamps 

0 c. Jigs and fixtures ; 



0 4 . Cleaning machine with rag and thrush to obtain accurate 

'* -Jif. V. ' .*'■ ,#, •. <* . 
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"f. 
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0 5. Mounting stock With; 

, a. Parallels 

b. Angle plate 

c. Vee block 

d. Shims 

e. Step block 

0 6. Mounting cutters, spacing and bearing collars on milling 
, machine spindle. 

’ s‘ » “ 

’• - ■*. ' ' / ~ 

07. Adjusting controls to obtain proper speeds for various 
cutters and metals to be machined. 

0 8. Adjusting controls to obtain proper feeds for various 
cutters and materials. 

0 9. Aligning cutter with stock to be machined. 

10. Operating horizontal milling machine to produce a shoulder 
to .005 of an inch. 

0 11. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature . 

A 12. Removing stock from holding devices. 

A 13. Removing burrs from finished work with: 

a,. File . r ■ ... 

b T Abrasive cloth ' 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

3. Selecting proper method for holding stock to be machined: 



0 a. Jigs and fixtures 
Ab. Vise 
0 c. Angle plates 
A d. Clamps 




proper cutter for 



a. Slab . : . 

b. Helical tooth 

c. Form relieved 

d. Inserted tooth, stagger 




tooth. 




side 



0 5. Selecting (from charts) proper speeds and feeds for 
various cutters and materials. 

0 6 . Selecting proper feeds for various cutters and materials. 
0 7. Selecting direction of cut. 

0 8 . Removing and disposing of chips to keep work area clear 
and free from danger. 

9. Practicing proper safety precautions when operating a 
horizontal milling machine: 

* a. Wearing goggles, or face shield 
. . . * b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 

0 f. Maintaining all safety guards in place 
0 10. Selecting proper cutting fluids for various metals. 

A 11. Selecting proper type of file. 



A 12. Selecting abrasive cloth for removing burrs. 



TASK 29: MACHINING STOCK ON A HORIZONTAL MILLING MACHINE TO PRODUCE 
AN ANGULAR SURFACE 



COMMUNICATIONS 

1 . . Reading blueprint to determine : 

A a. Size and characteristics of the workpiece 
, ? A b. Type of operation v , 

A c. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 
0 2. Measuring angular surfaces with a sine bar. 
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MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 
• b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

0 2 • Computing spindle speed and feed accoring to type of 
material being machined. 

0 3. Applying knowledge of angles. 



SCIENCE 

01. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear drive ratios. 

03. Explaining heat transfer as it relates to coolants. 



SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
* c. Combination square 
* d. Surface gauge and plate 
A e. Scriber 

0 f< Vernier height gauge 
k .* 2. Cutting stock to length with: 

a. Hand saw 

b. Power hack saw 

c. Power band saw 

3. Mounting holding devices on milling machine: 

A a. Vises 

A b. Clamps 

0c. Jigs and fixtures 

0 4. Cleaning machine with rag and brush to obtain accurate 
set up. 

0 5. Mounting stock with* - v ^ 





b. Angle plate 
e. Vee block 

d. Shims 

e. Step block 

0 6. Mounting cutters, spacing and bearing collars on milliner 
machine spindle. 

0 7. Adjusting controls to obtain proper speeds for various 
cutters and metals to be machined. 

0 8. Adjusting controls to obtain proper feeds for various 
cutters and materials. 

0 9. Aligning cutter with stock to be machined. 

10. Operating horizontal milling machine to produce a flat 
• surface. 

■%» - ' ‘ _ .’•"IT — ' * "*■ ‘ 

^ Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

A 12. Removing stock from holding devices. 

A 13. Removing burrs from finished work with: 

a. File 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

3.; Selecting proper method for holding stock to be machined: 
0a. Jigs and fixtures 

A b. Vise ; . 

0 c. Angle plates - 

Ad. Clamps 

0 4. Selecting proper cutter for specific operation: 

a. Slab 

b. Helical tooth • r 

c* Form relieved 

d. Inserted tooth, stagger tooth, side 

05. Selecting (from charts) proper speeds and feeds for 
various cutters and material#? ! ~ * r i 

0 6 . Selecting proper feeds for various -Gutters and materials. 



07. Selecting direction of cut. 

0 6. Removing and disposing of chips to keep work area clear 
and free from danger. 

9. Practicing proper safety precautions when operating a 
horizontal milling machines 

* a„ Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 

0 f . Maintaining all safety guards in place 

. . » 

0 10. Selecting proper cutting fluids for various metals. 

A 11. Selecting proper type of file. 

A 12. Selecting abrasive cloth for removing burrs. 



TASK 30: MACHINING STOCK ON A VERTICAL MILLING MACHINE TO PRODUCE 
A FLAT SURFACE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish^ and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

q. Multiplying fractions to determine exact dimensions 
" b. Adding fractions, to determine exact dimensions 

c. Subtracting fractions to detgri^ine exact dimensions 

d. Dividing fractions to determine exact dimensions 



' 1 ! 
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0 2 . 

* 

0 3. 
0 4. 

SCIENCE 



Computing spindle speed and feed according to type of 
material being machined. 



Determining fractional and decimal equivalents from charts 
Computing fractional and decimal equivalents. 



0 1. Explaining the physical properties of the machinability 
of various metals. 

02. Explaining gear drive ratios. 

03. Explaining heat transfer as it relates to coolants. 

» . . .*■'■■■ ■ ... , , 

SKILLS 

A 1. Laying out stock with a: 



Square 

Rule or scale 
Dividers 



a. 

b. 

c. 

d. 

* 2. Cutting stock to length with: 

a. Hand saw 

b. Power hack saw 

c. Power band saw 

3. Mounting holding devices on milling machines 

A a. Vises 
A b. Clamps 

0 c. Jigs and fixtures 

0 4. Cleaning machine with rag and brush to obtain accurate 
set up. . , 

0 5. Mounting stock with s 

a. Parallels ; - 

b. Angle plate 
. c. Vee block 

d. - Shims 

e. Step block 






. jf 6 , Mbun€ing cuttfers* 

‘ — 1 " 



v V 



on milling 
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0 7. Adjusting controls to obtain proper speeds for various 
cutters and metals to be machined. 

0 8. Adjusting controls to obtain proper feeds for various 
cutters and materials. 

* ' 

0 9. Aligning cutter with stock to be machined. 

10. Operating a vertical milling machine to produce a flat 
surface. 

. / 

0 11. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

A 12. Removing stock from holding devices. 

A 13. Removing burrs from finished work with: 

' '* .* ; t : 

a. File 1 - — 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

3. Selecting proper method for holding stock to be machined: 

0a. Jigs and fixtures 
A b. Vise 
0 c. Angle plates 
A d. Clamps 

0 4. Selecting proper cutter for specific operations 

a. Slab 

b. Helical tooth 

c. Form relieved 

d. Inserted tooth, stagger tooth# side 

0 5. Selecting (from charts) proper speeds and feeds for 
various cutters and materials. 

0 6. Selecting proper feeds for various cutters and materials. 

1 : 07* Selecting direction of cut* 

*0*8* Removing * and disposing of chips to keep work area clear 
< and free from danger. ^ « 

9. Practicing proper safety precautions vftien operating a 
horizontal milling machine: 
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* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
id. Making adjustments after machine has stopped 

* e. Using only cutting tools Which have been adequately 

sharpened 

0 f . Maintaining all safety guards in place 
0 10. Selecting proper cutting fluids for various metals. 

A 11. Selecting proper type of file. 

A 12. Selecting abrasive cloth tor removing burrs. 



TASK 31: MACHINING STOCK ON A VERTICAL MILLING MACHINE TO PRODUCE 
TWO PARALLEL SURFACES TO .001 OF AN INCH 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

A I. Measuring stock with a rule or scale to determine length. 

* 2. Measuring stock with a micrometer to determine size. 

* 3. Measuring stock with a vernier caliper to determine size. 
0 4. Reading graduations on vertical feed. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 



a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

• c. Subtracting-', fractions to? determine exact dimensions 
d. Dividing fractions to d$tannine exact dimensions 
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* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 

0 3. Computing spindle speed and feed according to type of 
material being machined. 

04. Determining fractional and decimal equivalents from charts. 

05. Computing fractional equivalents of decimals. 

06. Computing decimal equivalents of fractions. 



SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear drive ratios. 

03. Explaining heat transfer as it relates to coolants. 



SKILLS 

1. Laying out stock with a: 

4 a. Square 

4 b. Rule or scale 

* c. Surface gauge and plate . 

A d. Dividers 
A e. Scriber 

0 f. Vernier height gauge 

0 2. Cleaning machine with rag and brush to obtain accurate 
set up. 

0 3. Mounting stock with: 

a. Parallels 
-y'/b. Angle plate 

c. Vee block 

d. Shims 

e. Step block 

0 4. Aligning cutter with stock to be machined. 

5. Operating a vertical milling machine to produce parallel 
surfaces to .00$ of an inch. 

. ...... 
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0 6. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 



A 7. Removing stock from holding devices. 

A 8. Removing burrs from finished work with: 



a. Pile 

b. Abrasive cloth 



INFORMATION 



A 1, 
0 2 , 



Selecting appropriate layout tools for the task. 



Removing and disposing of chips to keep work area clear 
and free from danger. 



Practicing proper safety precautions when operating a 
horizontal milling machine: 



* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 

0 f. Maintaining all safety guards in place 



A 4, 
A 5, 



Selecting proper type of file. 

Selecting abrasive cloth for removing burrs. 



TASK 32: MACHINING STOCK ON A VERTICAL MILLING MACHINE TO PRODUCE 
TWO PERPENDICULAR SURFACES TO .001 OF AN INCH 



COMMUNICATIONS 



1. Reading blueprint to determine 



A a. Size and characteristics of the workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 



A 1. Measuring stock with a rule or scale to determine length, 
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* 2. Measuring stock with & micrometer to determine size, 

* 3. Measuring stock with a vernier caliper to determine size. 
0 4. Reading graduations on vertical feed. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 
r b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 

03. Computing spindle speed and feed according to type of 
material being machined. 

04. Determining fractional and decimal equivalents from charts. 

05. Computing fractional equivalents of decimals. 

06. Computing decimal equivalents of fractions. 

SCIENCE 

0 1. Explaining the physical properties of the machinability 
of various metals. 

0 2. Explaining gear drive ratios. 

03. Explaining heat transfer as it relates to coolants. 



SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
* c. Surface gauge and plate 
A d. Dividers . 

. •• A eV" Scribe^'- : ; 

0 f . Vernier height gauge 
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* 2. Cutting stock to length with: 

a. Hand saw ‘ 

b. Power hack saw 

c. Power band saw 

3. Mounting holding devices on milling machine: 

A a. Vises 
A b« Clamps 

0 c. Jigs and fixtures ' \ 

0 4. Cleaning machine with rag and brush to obtain accurate 
set up. 

0 5. Mounting stock with: 

a. Parallels 

b. Angle plate 

c. Vee block 

d. Shims 

e. Step block 

0 6. Mounting cutters , spacing and bearing collars on milling 
machine spindle. 

07. Adjusting controls to obtain proper speeds for various 
cutters and metals to be machined. 

0 8* Adjusting controls to obtain proper feeds for various 
cutters and materials. 

0 9. Aligning cutter with stock to be machined. 

10. Operating vertical milling machine to produce two perpen- 
dicular surfaces to .005 of an inch. 

0 11. Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 

A 12. Removing stock f ronT holding devices. 

* * . 9 * ’ 

A 13. Removing burrs from finished work with: 

a. File 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw 'blades for the task. 
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3. Selecting proper method for holding stock to be machined: 

0 a. Jigs and fixtures 
A b. Vise 
0 c. Angle plates 
A d. Clamps 

04. Selecting proper cutter for specific operation: 

a. Slab 

b. Helical tooth 

c. Form, relieved 

d. Inserted tooth, stagger tooth, side 

0 5. Selecting (from charts) proper speeds and feeds for 
various cutters and materials. 

0 6. Selecting proper feeds for various cutters and materials. 

0 7. Selecting direction of cut. 

• c \ # 

0 8. Removing and disposing of chips to keep work area clear 
and free from danger. , \ 

. 9. Practicing proper safety precautions when operating a 
horizontal milling machine: . 

* a M . Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Removing all toois before starting machine 
0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 

0 f . Maintaining all safety guards in place 
0 10. Selecting proper cutting fluids for various metals. 

A 11. Selecting proper type of file. 

A 12. Selecting abrasive cloth for removing burrs. 



TASK 33: MACHINING STOCK ON A VERTICAL MILLING MACHINE TO PRODUCE 
A SHOULDER TO . 001 OF AN INCH 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
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A c. Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

* 2. Measuring stock with a micrometer to determine size. 

* 3. Measuring stock with a vernier caliper to determine size. 

0 4. Reading graduations on vertical feed. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions ~ 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 

03. Computing spindle speed and feed according to type of 
material being machined. 

0 4. Determining fractional and decimal equivalents from charts. 

05. Computing fractional equivalents of decimals. 

06. Computing decimal equivalents of fractions. 



SCIENCE 

0 1. Explaining the. physical properties of the machinability of 
various metals. 

0 2. Explaining gear drive ratios. 

0 3. Explaining heat transfer as it relates to coolants. 
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SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
A c. Combination square 

* d. Center head 

* e. Hemaphrodite calipers 

* f. Surface gauge 
A g. Dividers 

A h. Scriber 



* 2. Cutting stock to length with: 

a. Hand saw 

b. Power hack saw 

c • Power band saw 

3. Mounting holding devices on milling machine: 

A a. Vises 

A b. Clamps 

0 c. Jigs and fixtures 

0 4. Cleaning machine with rag and brush to obtain accurate 
set up. 

0 5. Mounting stock with: 

a. Parallels 

b. Angle plate 

c. Vee block 

d. Shims 

e. Step block 

0 6. Mounting cutters, spacing and bearing collars on milling 
machine spindle. 

07. Adjusting controls to obtain proper speeds for various 
cutters and metals to be machined. 

08. Adjusting controls to obtain proper feeds for various 
cutters and materials. , 

0 9. Aligning cutter with stock to be machined. 

10. Operating horizontal milling machine to produce a flat 
surface. 

0 11 • Applying cutting fluids to lubricate cutting action and 
reduce cutting temperature. 



A 12. Removing stock from holding devices. 

A 13. Removing burrs from finished work with: 

a. Pile 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task, 

3. Selecting proper method for holding stock to be machined: 

0 a. Jigs and fixtures 
A b. Vise 
0 c. Angle plates 
A d. Clamps 

0 4. Selecting proper cutter for specific operation: 
a « Slab 

b. Helical tooth 

c. Form relieved 

d. Inserted tooth, stagger tooth, side 

0 5. Selecting (from charts) proper speeds and feeds for 
various cutters and materials. 

r 

06. Selecting proper feeds for various cutters and materials. 

07. Selecting direction of cut. 

0 8. Removing and disposing of chips to keep work area clear 
and free from danger. 

9. Practicing proper safety precautions when operating a 
horizontal milling machine: 

* a*o Wearing goggles or face shield 
w b. Wearing appropriate apparel 

0 c. Removing all tools before starting machine 
~ 0 d. Making adjustments after machine has stopped 

* e. Using only cutting tools which have been adequately 

sharpened 

0 f . Maintaining all safety guards in place 

0 10. Selecting proper cutting fluids for various metals. 

*■ * 

A 11. Selecting proper type of file. 

A 12. Selecting abrasive cloth for removing burrs. 
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TASK 1: ARC WELDING FERROUS METALS WITH A. C. WELDER TO PRODUCE h 
HORIZONTAL BUTT JOINT 




COMMUNICAT IONS 

1. Reading blueprint to determines 

A a. Size and characteristics of the workpiece 
A b. Type of weld required 
A c. Finish and accuracy required 
* d. Number of items to be welded 
A 6* Kind of material 

2. Reading equipment manuel to determine equipment set-up. 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

2. Checking fit up with a rule and square to obtain an 
accurate assembly. 

3. Checking work with fillet gauges. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 



a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



SCIENCE 

0 1. Explaining the physical properties of the fusibility of 

various metals. 

* + < * 

02. Explaining the electron theory of current flow in welding. 



SKILLS “ , -:r— . - - 

1. Laying out stock with at 

, . j. , 

A a. square * f. Surface gauge 

A b. Rule or scale A g. Dividers 

A c • Combination so[uare * h. Trammel points 

* d. Center head a i. Scriber 

* e. Hemaphrodite calipers A j • Center punch 




• 2. Cutting metal to dimensions with: 

* a. Hand hack saw 

* b. Power hack saw 

* c . Power band saw 

0 d. Gas cutting torch 

*3. Grinding stock to specific dimensions. 

04. Grinding a bevel on heavy plate for adequate penetration. 

05. Connecting electrical components on welder according to 

manuel specifications. f . 

A 6'. Clamping work to obtain fit up. 

' * 

0 7. Grounding work to obtain adequate conductance. 

* 8. Cleaning metal parts to be welded to obtain weld with 
necessary strength. 

0 9. Tacking fit up assembly to minimize warpage and buckling. 

0 10. Preheating weld area to bring metal to proper welding 
temperature. 

0 11. Striking an arc to join metals together. 

0 12. Running a bead on weld joint according to specifications. 

0 13. Stopping and re-starting a bead for specific weld dimensions. 

0 14. Cleaning weld with chipping hammer and wire brush for ad- 
ditional welding or finished weld. 

A 15 . Removing burrs from finished work with: 

a. File 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 
0 3. Selecting appropriate grinder for the task. 



0 4., Selecting correct type 
metal to be welded. 



of electrode for. size and type of 



&5. Selecting proper* heat 
being welded* x - 



for type* and thickness of metal 



/ . 
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0 6. Positioning work to be welded in most advantageous 
position for gravitational effects on appearance of 
bead. 

0 7; Applying different electrode angles in relation to type 
and thicknesses of metal being welded. 

0 8. Identifying flux for removal with chipping hammer. 

A 9. Selecting proper type of file. 

A 10. Selecting abrasive cloth for removing burrs. 

X, 

11. Practicing proper safety precautions when using elec- 
tric welding equipment: 

* a. Wearing goggles of face shield 

* b. Wearing appropriate apparel 

. 0c. Maintaining equipment regularly 

* d. Shielding welding area . . 



NOTE : THE AREAS OF HUMAN REQUIREMENT FOR TASKS 2 THROUGH 16 ARE 
THE SAME AS THOSE FOR TASK ONE. 



/ . 

TASK 2s ARC WELDING FERROUS METALS WITH A. C. WELDER TO PRODUCE A 
HORIZONTAL LAP JOINT 



TASK 3s ARC WELDING FERROUS METALS WI1H A. C. WELDER TO PRODUCE A 
HORIZONTAL INSIDE CORNER JOINT 



TASK 4s ARC MELDING FERROUS METALS WITH A. C. WELDER TO PRODUCE A 
HORIZONTAL OUTSIDE CORNER JOINT 



TASK 5 s ARC WELDING FERROUS METALS WITH A. C. WELDER TO PRODUCE A 
HORIZONTAL TEE JOINT’ 



TASK 6s ARC WELDING FERROUS METALS WITH A. C. WELDER TO PRODUCE A 
VERTICAL LAP JOINT 



TASK 7s ARC WELDING PIPE STOCK WITH A. C. WELDER TO PRODUCE BUTT 
JOINTS WHILE FIXED 



TASK 8s ARC WELDING PIPE STOCK WITH A. C. WELDER TO PRODUCE BUTT 
JOINTS WHILE ROLLING 



TASK 9s ARC WELDING FERROUS METALS WITH D. C. WELDER TO PRODUCE A 
HORIZONTAL BUTT JOINT 



92 



TASK 10: ARC WELDING FERROUS METALS WITH D. C. WELDER TO PRODUCE A 
HORIZONTAL LAP JOINT 



TASK 11: ARC WELDING FERROUS METALS WITH D. C. WELDER TO PRODUCE A 
HORIZONTAL OUTSIDE CORNER JOINT 



TASK 12: ARC WELDING FERROUS METALS WITH D. C. WELDER TO PRODUCE A 
HORIZONTAL INSIDE CORNER JOINT 



TASK 13 



ARC WELDING FERROUS METALS WITH D. C, 
HORIZONTAL TEE JOINT 



WELDER TO PRODUCE A 



TASK 14 



ARC WELDING FERROUS METALS WITH D. C 
VERTICAL LAP JOINT 



WELDER TO PRODUCE A 



TASK 15: ARC WELDING PIPE STOCK WITH D. C. WELDER TO PRODUCE BUTT 
JOINTS WHILE FIXED 



TASK 16 



ARC WELDING PIPE STOCK WITH D. C. WELDER TO PRODUCE BUTT 
JOINTS WHILE ROLLING 



TASK 17 



PAD WELDING LOW AREAS ON METAL STOCK TO RENEW STOCK TO 
ORIGINAL HEIGHT 



COMMUNICATIONS 



1, Reading equipment manuel to determine equipment set up. 



SCIENCE 



0 1. Explaining the physical properties of the fusibility of 
various metals. 



0 2 . 



the. electron theory of current flow in welding. 



SKILLS 



0 1. Connecting electrical components on welder according to 
manuel specifications. 



12. Clamping work to obtain fit up. 

0 3 • Grounding work to obtain adequate conductance. 



. r*' •*« * • 

. «* V * V t* “ *7,..,. . * 



' :-r s - 



t 



O 

ERJC 



93 



* .4. Cleaning metal parts to be welded to obtain weld with 
necessary strength. 

0 5. Preheating weld area to bring metal to proper welding 
• temperature. 

0 6 ..Striking an arc to join metals together. 

0 7. Running a bead on weld joint according to specifications. 

0 8. Stopping and re-statring a bead for specific weld dimen- 
sions. 

0 9. Cleaning weld with chipping hammer and wire brush for 
additional welding or finished weld. 

4 10. Removing burrs from finished work with: 

a. File 

b. Abrasive cloth 



INFORMATION 

0 1. Selecting correct type of electrode for size and type of 
metal to be welded. 

0 2. Selecting proper heat for type and thickness of metal 
being welded. 

0 3. Positioning work to be welded in most advantageous posi- 
tion for gravitational effects on appearance of bead. 

14. Identifying flux for removal with chipping hammer. 

5. Practicing proper safety precautions when using electric 
welding equipment: 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Maintaining equipment regularly 

* d. Shielding welding area 
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TASK 18: GAS WELDING FERROUS METALS STOCK TO PRODUCE HORIZONTAL a 
BUTT JOINT 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the uorkpiece 
A b. Type of weld required 
Ac. Finish and accuracy required 
* d. Number of items to be welded 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

2. Checking fit up with a rule and square to obtain an 
accurate assembly. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



SCIENCE 

0 1. Explaining the physical properties of the fusibility of 
various metals. * 



SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
Ac. Combination square 

* d. Center head 

* e. Hemaphrodite calipers 

* f . Surface gauge 
A g. Dividers 

* h. Trammel points 
' * . ■ . A i. Scriber 

A j • Center punch 

ERIC 
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2. Cutting metal to dimensions with: 

*■ a. Hand hack saw 

* b. Power hack saw 

* c. Power band saw 

0 d. Gas cutting torch 

* 3. Grinding stock to specific dimensions. 

0 4. Grinding bevel on heavy plate for adequate penetration. 

* 5. Cleaning metal parts to be welded to obtain weld of 

specific strength. 

46. Clamping work to obtain fit up. 

07. Attaching regulators to tanks. 

08, Connecting hoses to regulators. 

0 9. Attaching welding tip to handle. 

0 10. Adjusting valves for desired working pressure. 

0 11. Lighting torch with a spark lighter. 

0 12. Adjusting flame to correct heat. 

0 13. Running a bead with torch and filler rod. 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

03. Selecting grinder appropriate for the task. 

04. Selecting proper wrenches for valve controls. 

05. Selecting proper welding rod for the task. 

0 6. Selecting appropriate welding tips for the task. 

7. Practicing proper safety precautions when using gas welding 
equipment: 

■ * a. Wearing goggles or face shield 
* * b. Wearing appropriate apparel "* 

0c. Inspecting equipment for leaks and valve regulation 
0 d. Maintaining equipment regularly 
* e. Shielding welding area 
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0 f. Cracking cylinder valves 
0 g. Handling tanks with proper care 
0 h. Welding eliminating flashbacks and backfires 
0 i. Recognizing danger of using oil with oxygen 
0 j . Turning off torch in proper sequence 



NOTE: THE AREAS OP HUMAN REQUIREMENT FOR TASKS 19 THROUGH 23 
ARE THE SAME AS THOSE FOR TASK 18. 



TASK 19: GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL 
LAP JOINT 



TASK 20: GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL 
OUTSIDE CORNER JOINT 



TASK 21 : GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL 
INSIDE CORNER JOINT 



TASK 22: GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL 
TEE JOINT 



TASK 23: GAS WELDING FERROUS METALS STOCK TO PRODUCE A VERTICAL 
LAP JOINT 



TASK 24: GAS CUTTING FERROUS CARBON STEELS 



COMMUNICATIONS 

1 • Reading blueprint to determine : 

*T 

A a. Size and characteristics of the workpiece 
A b. Type of cut required 
Ac. Finish and accuracy required 
* d. Number of ifems to be cut 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 
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MATHEMATICS 



& 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c« Subtracting fractions to determine exact dimensions 
d. Dividing fractions to determine exact dimensions 



SKILLS 

1. Laying out stock with as 



A a. Square 
A b. Rule or scale 
Ac. Combination square 

* d. Center head 

* e. Hermaphrodite calipers 



* Surface gauge 
A g. Dividers 

* h. Trammel points 
A io Scriber 

A J. Center punch 



A 2. Mounting stock ins 



a. Clamps 

b. Vise 



0 3. Lighting torch with a spark lighter. 

0 4. Adjusting flame to correct heat. 

0 5. Cutting metal to dimensions with a gas cutting torch. 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

0 3. Selecting proper wrenches for valve controls. 

0 4. Selecting appropriate cutting tips for the task. 

5. Practicing proper safety precautions when using gas cutting 
equipments 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Inspecting equipment for l$aks and valve regulation 
0 d. Maintaining equipment regularly 
.* e. Shielding cutting area' 

0 f . Cracking cylinder valves 
0 g. Handling tanks with proper care 
0 h. Cutting, eliminating flashbacks and backfires 
0 i . Recognizing danger of using oil with oxygen 
0 j • Turning off torch in proper sequence 
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# 

TASK 25: BRAZING FERROUS METALS TO PRODUCE A HORIZONTAL BUTT 
JOINT 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of braze joint required 
A c. Finish and accuracy required 
* d. Number of items to be brazed 
A e. Kind of material 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 

2. Checking fit up with a rule and square to obtain an 
accurate assembly. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



SCIENCE 

0 1. Explaining the physical properties of the fusibility of 
various metals. 



SKILLS 

1. Laying out stock with a: 

«► 

A a. Square 
A b. Rule or scale 
Ac. Combination square 

* d. Center head 

* e. Hemaphrodite calipers 

* f . Surface gauge 
A g. Dividers 

* h. Trammel points 
A 1. Scriber 

A j • Center' punch 

eric: . 
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2. Cutting metal to dimensions with: 

* a. Hand hack saw 

* b. Power hack saw 

* c . Power band saw 

0 d. Gas cutting torch 

* 3 Grinding stock to specific dimensions. 

0 4. Grinding bevel on heavy plate for adequate penetration. 

* 5. Cleaning metal parts to be brazed to obtain braze joint 

of specific strength. 

A 6. Clamping work to obtain fit up. 

* 

0 7. Attaching regulators to tanks. 

0 8. Connecting hoses to regulators. 

0 9. Attaching brazing tip to handle. 

0 10* Adjusting valves for desired working pressure. 

0 11. Lighting torch with a spark lighter. 

0 12. Adjusting flame to correct heat. 

v 

0 13. Running a bead with torch and filler rod. 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

03. Selecting grinder appropriate for the task. 

0 4. Selecting proper, wrenches for valve controls. 

0 5. Selecting proper brazing rod for the task. 

0,6. Selecting appropriate brazing tips for the task. 

7. Practicing proper safety precautions when using gas brazing 
equipment: 

* a. Wearing goggles or face shielf 

* b. Wearing appropriate apparel 

0 c. Inspecting equipment for leaks and valve regulation 
4 d. Maintaining equipment regularly 

* e. Shielding brazing area 
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0 f. Cracking cylinder valves 
0 g. Handling tanks with proper care 
0 h. Brazing eliminating flashbacks and backfires 
0 i. Recognizing danger of using oil with oxygen 
0 j . Turning off torch in proper sequence *** 



NOTE: THE AREAS 0? HUMAN REQUIREMENT FOR TASKS 26 THROUGH 30 
ARE THE SAME AS THOSE FOR TASK 25. 

TASK 26: BRAZING FERROUS METALS TO PRODUCE A HORIZONTAL LAP JOINT 

TASK 27: S META kS TO PRODUCE A HORIZONTAL OUTSIDE 

TASK 28: BR^ING^ FERROUS METALS TO PRODUCE A HORIZONTAL INSIDE 

TASK 29? BRAZING FERROUS METALS TO PRODUCE A HORIZONTAL TEE JOINT 

TASK 30: BRAZING FERROUS METALS TO PRODUCE A VERTICAL LAP JOINT 

TASK 31 : BRAZING NON-FERROUS METALS TO PRODUCE A HORIZONTAL BUTT 
JOINT 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of braze required 
Ac. Finish and accuracy required 
* d. Number of items to be brazed 
A e. Kind of material < 



MEASUREMENT 

A 1* Measuring stock with a rule or scale to determine length. 

A ■ < •' “t V * * 

2. Checking fit up with a rule and square to obtain 
accuarte assembly. 



an 






l 
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MATHEMATICS 

^ ^ • ^Rplyii50 knowIudgS of frsctiosisl ports of an inch s 

a. Multiplying fractions to determine exact dimensions 
to. Adding fractions to determine exact dimensions 

fractions to determine exact dimensions 
d. Dividing fractions to determine exact dimensions 



0 1. Explaining the physical properties of the fusibility of 
various metals. 



SKILLS 

1. Laying out stock with a: 



A a. Square 
A b. Rule or scale 
Ac. Combination square 

* d. Center head 

* e« Hemaphrodite calipers 

* f. Surface gauge 
A g. Dividers 

* h. Trammel points 
A i. Scriber 





* 2. Cutting metal to dimensions with: 

a. Hand hack saw 

b. Power hack saw 

c. Power band saw 

* 3. Grinding stock to specific dimensions. 

0 4. Grinding bevel on heavy plate for adequate penetration. 

* 5 « Cleaning metal parts to be brazed to obtain braze joint 

of specific strength. 

A 6. Clamping work to obtain fit up. 

0 7. Attaching regulators to tanks. 

/ - . 

0 8. Connecting hoses to regulators. 

! 

0 9. Attaching brazing tip to handle. 

0 10. Adjusting valves for desired working pressure 
011 . lighting torch with a spark lighter. 
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0 12. Adjusting flame to correct heat. 

0 13. Running a bead with torch and filler rod. 



immmm 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

0 3. Selecting grinder appropriate for the task. 

0 4. Selecting proper wrenches for valve controls. 

0 5. Selecting proper brazing rod for the task. 

0 6. Selecting appropriate brazing tips for the task. 

7. Practicing proper safety precautions when using gas brazing 
equipment: 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

0 c. Inspecting equipment for leaks and valve regulation 
0 d. Maintaining equipment regularly 

* e. Shielding brazing area 

0 f. Cracking cylinder valves 
0 g. Handling tanks with proper care 
0 h. Brazing, eliminating flashbacks and backfires 
0 i. Recognizing danger of using oil with oxygen 
0 j • Turning off torch in proper sequence 



NOTE: THE AREAS OF HUMAN REQUIREMENT FOR TASKS 32 THROUGH 36 ARE 
THE SAME AS THOSE FOR TASK 31. 



TASK 32: BRAZING NON-FERROUS METALS TO PRODUCE A HORIZONTAL LAP 
JOINT 



TASK 33: BRAZING NON-FERROUS METALS TO PRODUCE A HORIZONTAL OUTSIDE 
CORNER JOINT 



TASK 34: BRAZING NON-FERROUS METALS TO PRODUCE A HORIZONTAL INSIDE 
CORNER JOINT 



TASK 35: BRAZING NON-FERROUS METALS TO PRODUCE A HORIZONTAL TEE 
JOINT 



TASK 36: 



BRAZING NON-FERROUS METALS TO PRODUCE A VERTICAL LAP JOINT 
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TASK 37 s INERT GAS WELDING FERROUS METALS TO PRODUCE A HORIZONTAL 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of weld required 
Ac. Finish and accuracy 
* d. Number of items to be welded 
A e. Kind of material 

2. Reading equipment manuel to determine equipment set up. 



MEASUREMENT 

A 1j Measuring stock with a rule or scale to determine length. 
2. Checking fit up with a rule ahd square for accuracy. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 



0 1. Explaining the physical properties of the fusibility of 
various metals. 



BUTT JOINT 



a. Multiplying fractions to determine exact dimensions 

b. Addina fractions to determine exact dimensions 

c. Si fractions to determine exact dimensions 

d. Dj stipns tp determine exact dimensions 





* in Trammel points 
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■A- i. Scriber 
A j. Center punch 

2. Cutting metal to dimensions with: 

* a. Hand hack saw 

* b. Power hack saw 

* c. Power band saw 

. 0 d. Gas cutting torch 



0 3. Installing consumable filler wire in mig welding equipment. 

04. Checking electrical connections for tightness. 

05. Setting up inert gas welding equipment according to welder 
manuel. 



06 . Checking inert gas fittings for tightness. 

A 7. Grinding stock to specific dimension and weld angles. 

A 8 . Clamping work to obtain fit up. 

* 9. Cleaning metal parts to be welded to obtain maximum strength 
from weld. 

0 10. Preparing tungsten electrode for type current to be used. 

0 11. Striking an arc to begin welding process. 

0 12. Tacking fit up to relieve stresses. 

0 13. Running a bead on weld joint according to specifications. 

A 14. Removing burrs with: 

a. Pile . 

b. Abrasive cloth' 



INFORMATION 

A 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

03 . Selecting correct type of electrode for the task. 1 

j.-: . ' i .. •• ' ..V ; .. 

0 4, Selecting type current to be used according to metal being 

welded. < 



0 5. Recognizing various sis^e aftd of welding tips, 















...S' 



o 
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0 6, Positioning work to be welded in most advantageous position 
for gravitational effects on appearance of bead. 

0 7. Applying different angles in relation to type and thickness 
• of met«kl. 

0 8. Standing in proper relation to work to be welded. 

A 9. Selecting appropriate file for task. 

A 10. Selecting appropriate abrasive cloth for task. 

11. Practicing proper safety .precautions when using inert gas 
welding equipment. 

* a*. Wearing goggles or face shield 

* b. Wearing appropriate apparel 
0c. Maintaining equipment regularly 

* d. Shield welding area 

NOTE: THE AREAS OP HUMAN REQUIREMENT FOR TASKS 38 THROUGH 44 ARE 
THE SAME AS THOSE FOR TASK 37. 



TASK 38: INERT GAS WELDING FERROUS METALS TO PRODUCE' A HORIZONTAL 
LAP JOINT 



TASK 39: INERT GAS WELDING FERROUS METALS TO PRODUCE A HORIZONTAL 
OUTSIDE qORNER JOINT 



TASK 40: INERT GAS WELDING FERROUS METALS TO PRODUCE A HORIZONTAL 
INSIDE CORNER JOINT 



TASK 41: INERT GAS WELDING FERROUS METALS TO PRODUCE A HORIZONTAL 
TEE JOINT 



TASK 42: INERT GAS WELDING FERROUS METALS TO PRODUCE A VERTICAL 
LAP JOINT 



TASK 43: INERT GAS WELDING FERROUS PIPE STOCK TO PRODUCE BUTT 
JOINTS WHILE ROLLING 

TASK 44: INERT GAS WELDING FERROUS PIPE STOCK TO PRODUCE BUTT 
JOINTS WHILE FIXED # 



i 
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TASK 45s 



INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A HORIZONTAL 
BUTT JOINT 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of weld required - 
A c. Finish and accuracy 
* d. Number of items to be welded 
A e. Kind of material 

2. Reading equipment manuel to determine equipment set up. 



MEASUREMENT 

A 1. Measuring stock with a rule or scale to determine length. 
2. Checking fit up with a rule and square for accuracy. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

- ©.Subtracting fractions to determine exact dimensions 
d. Dividing fractions to determine exact dimensions 



SCIENCE 

Explaining the physical properties of the fusibility of 
" ' various metals. 




1. Laying out stock with a: 

Via. Square 

A b. Rule or scale 
t A c. Combination square 
i - ;'f * ’ a . center head 

* e. Hermphrodite calipers 
v K * f . Surface gauge 
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* g. Dividers 

* h. Trammel . points 
4 i. Scriber 



* 2. Cutting metal to dimensions with: 

a. Hand hack saw 

b. Power hack saw 

c. Power band saw 

0 3. Installing consumable filler wire in mig welding equipment. 

0 4. Checking electrical connections for tightness. 

05. Setting up inert gas welding equipment according to welder 
manuel . 

• • / 

. / • <•'*». ,» 

0 6. Checking inert gas fittings for tightness. 

- 0 7. Belt sanding stock to specific dimensions and weld angles. 

4 8. Clamping work to obtain fit up. 

* 9 • Cleaning metal parts to be welded to obtain maximum strengt 
from weld. ; 

0 10. Preparing tungsten electrode for type current to be used. 

0 11. Striking an arc to begin welding process. 

0 12. Tacking fit up to relieve stresses. 

0 13. Running a bead on weld joint according to specifications. 

4 14. Removing burrs with: 

a. Pile ^ '.'■’••v.- • 

b. Abrasive cloth 



INFORMATION 

4 1. Selecting appropriate layout tools for the task. 

* 2. Selecting appropriate hacksaw blades for the task. 

0 3. Selecting correct type of electrode for the task. 

0 4. Selecting type currents po be used; according to metal being 
welded..-- r ' 



0 5. Recognizing various sizes and types of welding tips. 
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0 6. Positioning work to be welded in most advantageous position 
for gravitational effects on appearance of bead. 

0 7. Applying different angles in relation to type and thickness 
of metal. 

0 8. Standing in proper relation to work to be welded. 

A 9. Selecting apjpropriate file for task. 

A 10. Selecting appropriate abrasive cloth for task. 

11. Practicing proper safety precautions when using inert gas 
welding equipment. 

* a. Wearing goggles or face shield 

* b. Wearing appropriate apparel 

4c. Maintaining equipment regularly 

* d. Shield welding area 



NOTE: THE AREAS OP HUMAN REQUIREMENT FOR TASKS 46 THROUGH 52 ARE 
THE SAME AS THOSE FOR TASK 45. 



TASK 46: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A 
HORIZONTAL LAP JOINT 



TASK 47: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A 
HORIZONTAL INSIDE CORNER JOINT 



TASK 48* INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A 
HORIZONTAL OUTSIDE CORNER JOINT 



TASK 49: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A 
HORIZONTAL TEE JOINT 



TASK 50: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A 
VERTICAL LAP JOINT 



TASK 51 * INERT GAS WELDING NON-FERROUS PIPE STOCK TO PRODUCE BUTT 
JOINTS WHILE ROLLING 



TASK 52: INERT GAS WELDING NON-FERROUS PIPE STOCK TO PRODUCE BUTT 
JOINTS WHILE FIXED 
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* 

TASK Is TRACING TEMPLATES ON SHEET METAL FOR CUTTING* B END I NG AND 
JOINING SHEET METAL ITEMS 



MEASUREMENT 



6 1. Checking overall length of sheet metal with tape. 

<t> 2. Checking gauge of sheet metal with sheet metal gauge or 
micrometer. 

3. Locating points on sheet metal* for the scribing of lines. 
MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 



a. 

b. 

c. 

d. 



Adding decimals to determine exact dimensions 
Subtracting decimals to determine exact dimensions 
Multiplying decimals >o determine exact dimensions 
Dividing decimals. tr6 determine exact dimensions 



SKILLS 









A 1. Scribihg lines around templates with scriber, 






TASK 2: 



CUTTING SHEET METAL WITH HAI5D TOOLS TO PRODUCE A STRAIGHT 
CUT WITHIN 1/32 OP AN INCH 



COMMUNICATIONS 

A 1., Reading blueprint to determine:. 

/ * 

• a. Size and characteristics of the workpiece 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 

i • • • ; : * 1 • ’ ' • ' 1 ■ • 
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MEASUREMENT 

A 1 c Checking overall length of sheet metal with rule or tape . 

* 2. Checking gauge of sheet metal with sheet metal gauge or 
micrometer. 

MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 



1. Laying out sicdck with a: 

A a. Square 

A b. Rule or scale 

A c. Dividers 

* d. Trammel points 

A e. Scriber 

A f . Center punch 

0 2. Adjusting pivot screw on hand shears for proper clearance 
for cut. 

* 3. Aligning sheet metal with shear blade for an accurate cut. 

* 4. Cutting sheet metal with aviation snips (right-hand and 

left-hand) to produce a straight cut within 1/32 of an 
inch. 

* 5. Cutting sheet metal (24 gauge or thinner) with combination 

snips to produce straight cut within 1/32 of an inch. 

* 6. Cutting sheet metal with straight snips to produce a straight 

cut within 1/32 of an inch. 

*7. Cutting sheet metal with compound shears to produce a 
straight cut within 1/32 of an inch. 



a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



* 2. Applying knowledge of decimals: 



a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 
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* 8. Cutting sheet metal (24 gauge or thicker) with bulldog 

snips to produce a straight cut within 1/32 of an inch. 

* 9 . Cutting sheet metal pipe with double cutting shears to 

produce a straight cut within 1/32 of an inch. 

A 10. Removing burrs from sheet metal with: 

a. Pile 

b. Abrasive cloth 
INFORMATION 

A 1. Selecting appropriate layout tool for task. 

* 2. Selecting most appropriate hand cutting tool for the task. 
A3. Selecting appropriate abrasive cloth for task. 

A 4. Selecting appropriate file for task,, 

0 5. Wearing gloves when handling sharp sheet metal. 



TASK 3: CUTTING SHEET METAL WITH MACHINERY TO PRODUCE A STRAIGHT 
CUT WITHIN 1/32 OP AN INCH 

I , „ . 

COMMUNICATIONS 



A 1. Reading blueprint to determine: 

a. Size and characteristics of the workpiece 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 



MEASUREMENT 

A 1. Checking overall length of sheet metal with rule or tape. 

0 2 * Reading graduations on sheet metal machinery to determine 
specific dimensions. 

* 3 . Checking gauge of sheet metal with sheet metal gauge or 
micrometer. 
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MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 

1. Laying out stock with a: 



A a. Square 

A b. Rule or scale 

Ac. Dividers 

* d. Trammel points 

A e. Scriber 

A f . Center punch 

* 2. Aligning sheet metal with shear blade for an accurate cut. 

* 3. Cutting sheet metal with treddle operated squaring shears 

to produce a straight cut within 1/32 of an inch. 



* 4. Cutting sheet metal with power operated squaring shears to 

produce a straight cut within 1/32 of an inch. 

* 5 . Cutting sheet metal with saber saw to produce a straight 

cut within 1/32 of an inch. 



A 6. Removing burrs from sheet metal with a: 



a. File 

b. Abrasive cloth 



INFORMATION 

A 1* Selecting appropriate layout tools for task. 

0 2. Selecting the most appropriate machinery for .task, 
i A |3. Selecting appropriate abrasive cloth fbr task. 



O i;hil 

ERIC! 



A 4. Selecting appropriate file for task. 

0 5. Wearing gloves when handling sharp sheet metal. 

• i • .. ■*' 

TASK 4: CUTTING SHEET METAL WITH HAND TOOLS TO PRODUCE A CIRCULAR 
CUT WITHIN 1/32 OP AN INCH 

COMMUNICATIONS 

A 1. Reading blueprint to determine: 



MEASUREMENT 

, -Jm 1 . . , 

A 1. Checking overall length of sheet metal with rule or tape. 

* 2. Checking gauge of sheet metal with sheet metal gauge or 
micrometer. 

MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 



a. Size and characteristics of the workpiece 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 



a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



* 2. Applying knowledge of decimals: 



a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 



1. Laying out stock with a: 



A a. Square 
A b. Rule or scale 
Ac. Dividers i 
* d. Trafmmel points 
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A e. Scriber 
A f . Center punch 

0 2. Adjusting pivot screw on hand shears for proper clearance 
for cut, 

* 3. Aligning sheet metal with shear blade for an accurate cut. 

* 4. Cutting sheet metal with aviation snips (right or left 

hand) to produce a circular cut within 1/32 of an inch. 

* 5. Cutting sheet metal with combination snips to produce a 

circular cut within 1/32 of an inch. 

* 6. Cutting sheet metal with straight snips to produce a 

circular cut within 1/32 of an inch. 

*7. Cutting sheet metal with circle snips to produce a cir- 
cular cut within 1/32 of an inch. 

* 8. Cutting sheet metal with Hawk's Bill snips to produce a 

circular gut within 1/32 of an inch. 

A 9. Removing burrs from sheet metal with: 

a. File * 

b. Abrasive cloth 



INFORMATIONS 



A 1 



A3, 
A 4 
0 5, 



Selecting appropriate layout tools for task. 

Selecting most appropriate hand cutting tool for the task, 
Selecting appropriate abrasive cloth for task. 

Selecting appropriate file for task. 

Wearing gloves when handling sharp sheet metal. 



TASK 5: CUTTING SHEET METAL WITH MACHINERY TO PRODUCE A CIRCULAR 
CUT WITHIN 1/32 OF AN INCH 



COMMUNICATIONS 

A 1. Reading blueprint to determine: 

! ' • •" •• ■. ! . : ; ,«?• . 1 . ! ; . i[ / 

.gs of tte 



a Size and 

b. Type of operation 



•I. ' : 

i f i 



o 

me 



, .ill . .Mil 
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Finish and accuracy required 



measurement 




A l. Checking overa.ll length of sheet metal with rule or scale. 



* 2. Checking gauge of sheet metal with sheet metal gauge or 



t 



micrometer. 

3 . Checking measurement of required circle on graduations 
on bed* scale. 

MATHEMATICS 



1. Laying out stock with a: 

A a. Square 

A b„ Rule or scale :■ f 

Ac. Dividers 
* d. Trammel points 
A e. Scriber 
A f. Center punch 

1 i . ’ : 

* 2. Aligning sheet metal with shear blade for an accurate cut. 

'3. Centering blank in ring and circle shear. 

0 4. Setting lock nut on adjustment handle to produce a clean 



A 1. Aral vincr knowledge of fractional parts of an inch: 




a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



* 2. Applying knowledge of decimals: 



a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 



cut 




! 



PRir 
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* 6 . Cutting sheet metal with bench level shear to produce a 

circular cut within 1/32 of an inch. 

* 7. Cutting sheet metal with ring and circle shear to produce 

a curcular cut within 1/32 of an inch. 

A 8 . Removing burrs from sheet metal with? 

a. File ; ; v 

b. Abrasive cloth 

INFORMATION 

A 1. Selecting appropriate layout tools for task. 

* 2. Selecting most appropriate hand cutting tool for the task. 
A 3. Selecting appropriate abrasive cloth for task. 

A 4. Selecting appropriate file for task. 

0 5. Wearing" gloves when handling sharp sheet metal. 



TASK 6 : CUTTING SHEET METAL WITH HAND TOOLS TO PRODUCE AN IRREGULAR 
CUT WITHIN 1/32 OF AN INCH - 



COMMUNICATIONS 



A 1 . Reading blueprint to determine: 

: • i 1 . i- 

a. Size and characteristics of the workpiece 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 



MEASUREMENT 

A 1. Checking overall length of sheet metal with rule or tape. 

* 2. Checking gauge of sheet metal with sheet metal gauge or 
micrometer. 



MATHEMATICS 

.. \ ; ; i | 

A 1. Applying knowledge of fractional parts of an inch: 

\ ■ i: { ' i ■ ■ ; • ' 

j a. Multiplying fractions to determine exact dimensions 

4 1 



er|c 



( 



b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



* 2. Applying knowledge of decimals: 



a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine e act dimensions 



SKILLS 

1. Laying out stock with a: 

A a* Square 
A b. Rule or scale 
Ac. Dividers 
* d. Trammel points 
A e. Scriber 
A f. Center punch 

0 2. Adjusting pivot screw on hand shears for proper clearance 
for cut. 

* 3. Aligning sheet metal with shear blade for an accurate cut 

. 

* 4. Cutting sheet metal with aviation snips to produce an ir- 

regular cut within 1/32 of an inch. 

* 5. Cutting sheet metal with combination ships to produce an 

irregular cut within 1/32 of an inch. 

* 6. Cutting sheet metal with bench lever shears to produce an 

irregular cut within 1/32 of an inch. 

A 7. Removing burrs from sheet metal with a: 

■fw. a. File- ;• 4 ■M- .■ / 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for task. 

* 2. Selecting most appropriate hand cutting tool for the task 
A3. Selecting appropriate abrasive cloth for task. 

A 4. Selecting appropriate file for task. I If 
05. Wearing gloves when handling sharp sheet metal. 



^ WE 
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TASK . 7 s CUTTING SHEET METAL HI1H MACHINERY TO PRODUCE AN IRREGULAR 
CUT WITHIN 1/32 OP AN INCH 



COMMUNICATIONS 

;> A 1. Reading blueprint to determine : 



a. Size and characteristics of the workpiece 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 

.#/ ^ /' 



MEASUREMENT 

6 1. Checking overall length of sheet metal with rule or tape. 

* 2. Checking gauge of sheet metal with sheet metal gauge or 
micrometer. • * * 



MATHEMATICS 



A 1. Applying knowledge of fractional parts of an inch: 



a. Multiplying fractions to determine exact dimemsions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 



a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 



1. Laying out stock with a: 

A a. Square 

A b. Rule or scale 

Ac. Dividers 

* ; d.i Trammel points 

A j a.i- Scriber f j : : / 





2 . 
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0 



3. 



Aligning sheet metal with shear blade for an accurate cut. 

% 

Adjusting upper cutter adjustment handle on ring and circle 
cutter for specific gage metal being cut. 



0 4. Cutting sheet metal with ring and circle shears to produce 
an irregular cut within 1/32 of an inch. 



0 5. Operating a ring and circle cutter to produce an irregular 
cut. within 1/32 of an inch. 

A 6. Removing burrs from sheet metal with: 



a. Pile 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for task. 

* 2. Selecting most appropriate hand cutting tool for the task. 
A 3. Selecting appropriate abrasive cloth for task. 

A 4. Selecting appropriate file for task. 

0 5. Wearing gloves when handling sharp sheet metal. 



TASK 8 s CUTTING SHEET METAL WITH HAND TOOLS TO PRODUCE A NOTCHED 
CUT WITHIN 1/32 OF AN INCH 



COMMUNICATIONS 

A 1. Reading blueprint to determines 

a. Size and characteristics of the workpiece 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 



MEASUREMENT 

A 1. Checking overall length of sheet metal with rule or tape. 

* 2. Checking gauge of sheet metal with sheet metal gauge or 
micrometer. 



MATHEMATICS 



A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 

1. Laying out stock with a: 

A a . Square 
A b. Rule or scale 
A c . Dividers 
* d. Trammel points 
A e. Scriber 
A f. Center punch 

0 2. Adjusting pivot screw on hand shears for proper clearance 
for cut. 

* 3. Aligning sheet metal with shear bl^de for an accurate cut. 

* 4. Cutting sheet metal with airplane snips (right and left 

hand) to produce a notched cut within 1/32 of an inch. 

* 5. Cutting sheet metal with hand notcher to produce a notched 

cut within 1/32 of an inch. 

* 6. Cutting sheet metal with bulldog snips to produce a notched 

cut within 1/32 of an inch. 

* 7. Cutting sheet metal with combination snips to produce a 

notched cut within 1/32 of an inch. 

* 8. Cutting sheet metal with bench level shear to produce a 

notched cut within 1/32 of an inch. 

A 9. Removing burrs from sheet metal with: 

a. File 

b. Abrasive cloth 
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INFORMATION 

A 1. Selecting appropriate layout tools for task. 

* 2. Selecting most appropriate hand cutting tool for the task. 
A 3. Selecting appropriate abrasive cloth for task. 

A 4. Selecting appropriate file for task. 

0 5. Wearing gloves when handling sharp sheet metal. 



TASK 9 s CUTTING SHEET METAL WITH MACHINERY TO PRODUCE A NOTCHED 
CUT WITHIN 1/32 OF AN INCH 



COMMUNICATIONS 

A 1. Reading blueprint to determine: 

a. Size and characteristics of the workpiece 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 



MEASUREMENT 

A 1. Checking overall length of sheet metal with rule or tape. 

* 2. Checking gauge of sheet metal with sheet metal gauge or 
micrometer. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 
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SKILLS 

1. Laying out stock with as 

A a. Square 
& b. Rule or scale 
A c. Dividers 
* d. Trammel points 
A e . Scriber 
A f. Center punch 

2. Aligning sheet metal with shear blade for an accurate cut* 

0 3. Adjusting blades of notches for desired notched style. 

\ 

* 4. Cutting sheet metal with portable power shears to produce 

a notched cut within 1/32 of an inch. 

* 5. Cutting sheet metal with combination notcher, coper, and 

shear to produce a notched cut within 1/32 of an inch. 

* 6 . Cutting sheet metal with saber saw to produce an interior 

cut within 1/32 of an inch. 

7. Cutting sheet metal with a nibbler to produce an interior 
cut within 1/32 of an inch. 

A 8. Removing burrs from sheet metal with a: 

a. Pile 

b. Abrasive cloth 



INFORMATION 

A 1. Selecting appropriate layout tools for task. 

I 

* 2. Selecting most appropriate hand cutting tool for the task. 
A 3. Selecting appropriate abrasive cloth for task. 

A 4. Selecting appropriate file for task. 

0 5. Wearing gloves when handling sharp sheet metal. 



TASK 10: CUTTING SHEET METAL TO PRODUCE AN INTERIOR CUT WITHIN 
1/32 OP AN INCH 

A 1. Reading blueprint to determine: 
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a. Size and characteristics of the workpiece 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 



MEASUREMENT 

A 1. Checking overall length of sheet metal with rule or tape,, 

* 2. Checking gauge of sheet metal with sheet metal gauge or 
micrometer. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
Ac. Dividers 
* d. Trammel points 
A e . Scriber 
A f. Center punch 

rh 2. Adjusting pivot screw on hand shears for proper clearance 
for cut. 

* 3. Aligning sheet metal with shear blade for an accurate cut. 

* 4. Cutting sheet metal v/ith aviation snips (straight right 

hand, left hand) to produce an interior cut within 1/32 
of an inch. 

* 5. Cutting sheet metal with a portable power shear to produce 

an interior cut within 1/32 of an inch. 
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* 6. Cutting sheet metal with hawk hill snips to produce an 

interior cut within 1/32 of an inch. 

* 7. Cutting sheet metal with saher saw to produce an interior 

cut within 1/32 of an inch. 

A 8. Removing burrs from sheet metal with as 

a. B’ile 

b. Abrasive cloth 

I NFORMATION 

A 1. Selecting appropriate layout tools for task. 

* 2. Selecting most appropriate hand cutting tool for the task. 
A 3. Selecting appropriate abrasive cloth for task. 

A 4. Selecting appropriate file for task. 

0 5. Wearing gloves when handling sharp sheet metal. 



TASK 11s FORMING SHEET METAL CYLINDERICAL SHAPES ON SLIP ROLL 
FORMING MACHINE 



SKILLS 

1. Adjusting bottom roll for receiving specific gage sheet 
metal . 

2. Adjusting back roller for forming cylinder. 

3. Operating slip roll forming machine to produce a cylinder. 

4. Readjusting back roller for small cylinder shape. 

5. Removing cylinder ical shape from slip roll forming machine 



TASK 12 s FORMING SHEET METAL CRIMPING ON A CRIMPING MACHINE 
MEASUREMENT 

A 1 • Measuring with rule to s-t gage on crimping machine • 
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MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 

SKILL S 

1. Installing crimping rolls on crimping machine. ' 

2. Adjusting gage on crimping machine to produce a specific 
length crimp. 

3. Operating crimping machine to produce a crimped edge. 

4. Adjusting crankscrew for specific depth of crimp. 

5. Adjusting wing nuts for light or heavy bead when using 
beading and crimping rolls. 

0 6. Holding work in a horizontal position against gage. 
INFORMATION 

1. Operating crimping machine without running over the seam. 

TASK 13 s FORMING SHEET METAL BEADING ON A BEADING MACHINE 
MEASUREMENT 

A 1. Measuring with rule to set gage on beading machine. 
MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 

SKILLS 

1. Installing beading rolls on beading machine. 

2. Checking alignment of the rolls for equal side clearance. 
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3. Adjusting gage on beading machine to set distance for 
bead. 

04. Holding work against gage for uniform bead. 

5. Operating beading machine to produce a bead. 

INFORMATION 

1. Selecting proper beading rolls for the task called for 
in blueprint. 

2. Operating beading machine without running over seam 

TASK 14: FORMING A SINGLE HEM ON BAR FOLDER OR BRAKE FOR STRENGTH 
MEASUREMENT 

.01. Reading scale adjustment on bar folder for depth of bend. 
MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 

SKILLS 

0 1* Adjusting depth gage on bar folder for specific size hem. 

2. Operating bar folder to produce a hem. 

0 3. Aligning layout line with bending leaf. 

4. Operating a brake to produce a hem. 

0 5. Setting down hem on bar folder. 

0 6. Setting down hem on a brake. 

INFORMATION 

0 1. Allowing enough material for bend. 
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TASK 15: FORMING DOUBLE HEM ON BAR FOLDER OR BRAKE FOR STRENGTH 



MEASUREMENT 

0 1. Reading scale adjustment on bar folder for depth of bend. 



MATHEMATICS 

A 1. Applying knowledge of fractional. parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 

SKILLS 

1. Operating a bar folder to produce a double hem. 

2. Operating brake to produce a double hem. 

3. Readjusting depth gage on bar folder for specific size 
double hem. 



INFORMATION 

0 1. Allowing enough material for bends. 



TASK 16: FORMING SINGLE SEAM ON A BRAKE AND/OR BAR FOLDER FOR 
JOINING SHEET METAL PARTS 

MEASUREMENT 

0 1. Reading scale adjustment on bar folder for depth of bend. 
MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 



SKILLS 

1. Operating a bar folder to produce a single seam. 
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0 2. Aligning layout line with bending leaf. 

3. Operating a brake to produce a single seam. 

TASK 17: FORMING DOUBLE SEAM ON A BRAKE AND/OR BAR FOLDER FOR 
JOINING SHEET METAL PARTS 

MEASUREMENT 

0 1. Reading scale adjustment on bar folder for depth of bend. 
MATHEMATICS 

| 

A 1. Applying knowledge of fractional parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 

SKILLS 

1. Operating a bar folder to produce a double seam. 

2. Operating a brake to produce a double seam. 



TASK 18: FORMING THE PITTSBURGH LOCK SEAM WITH MACHINERY FOR 
JOINING SHEET METAL PARTS 



MEASUREMENT 

1. Determining overall dimensions of piece to be formed by 
adding material to form lock plus width of piece. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 

SKILLS 

01. Adjusting machine for gauge metal to be fed. 
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2. Operating the Pittsburg Lock Seam Former, 



TASK 19: FORMING CAP STRIP SEAM ON A DRIVE CAP MACHINE FOR JOINING 
SHEET METAL PARTS 

MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 

SKILLS 

0 1, Adjusting machine for gauge metal to be feed. 

2. Operating drive cap forming machine. 

3. Cutting sheet metal ta specific dimensions for feeding 
drive cap machine. 



TASK 20: DRILLING SHEET METAL TO PRODUCE A FASTENER RECEIVER HOLE 



COMMUNICATIONS 

1. Reading blueprint to determine hole size to be drilled. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Adding fractions to determine exact dimensions 

b. Subtracting fractions to determine exact dimensions 

e 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 
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SKILLS 



1. Laying out sheet metal with: 



a* Rule and scale c. Combination square 

b. Scriber d. Center punch 

2. Punching sheet metal with center punch for accurate 
drilling. 

* 3. Installing drill in drill cnuck. 

A 4. Clamping sheet metal to drill press table. 

* 5. Operating hand drill to produce a hole. 

* 6. Operating drill press to produce a hole. 

* 7. Removing burrs with an old drill. 



INFORMATION 



* 1 . 



Selecting correct size drill for 



task to be performed. 

/ 



) 



TASK 21: -ADHERING SHEET METAL PARTS WITH ADHESIVES TO PRODUCE AN 
ASSEMBLY 

COMMUNICATIONS 

* 1. Reading blueprints to determine: 

a. Adhesive to be used 

b. Surfaces to be bonded 

MATHEMATICS 

* 1. Calculating proportions of components of adhesive accord” 

ing to specifications. 

* 2. Applying knowledge of weight and volume for mixing adhesive. 



SKILLS 

* 1. Cleaning surfaces to be bonded with appropriate cleaning 

solution. 

* 2. Mixing adhesive compound according to procedure called for 

in specifications of adhesive. 
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3. Applying adhesive to area to be bonded according to speci- 
fications of adhesive. 

A 4. Clamping metal bonded assembly in a manner appropriate to 
assembly and specifications of adhesive. 

A 5. Removing clamping devices from bonded assembly. 



INFORMATION 

* 1. Selecting adhesive to be used for the sheet metal assembly. 



TASK 22s WELDING (SPOT) SHEET METAL PARTS TO PRODUCE AN ASSEMBLY 
COMMUNICATIONS 

1. Reading blueprints to determine number and spacing of 
spot welds. 



MEASUREMENT 

A l. Measuring with scale and marking pencil spots to be welded. 



MATHEMATICS 

* 1. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 

* 1. Cleaning sheet metal area to be spot welded. 

2. Adjusting spot welder for correct weld time and pressure. 
A 3. Clamping metal assembly for spot welding. 

4. Aligning tips of spot welder with areas to be welded. 

A 5. Removing clamping devices form welded assembly. 
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TASK 23 s SOLDERING SHEET METAL PARTS TO PRODUCE AN ASSEMBLY 
COMMUNICATIONS 

1. Reading blueprints to determine: 

a. Number of parts to be soldered 

b. Surfaces to be soldered 



SKILLS 

* 1. Cleaning surfaces to be soldered. 

A 2. Clamping work to be soldered. 

3. Tinning the soldering copper for efficient soldering 
practice . 

4. Applying flux to the metal to be soldered. 

5. Soldering sheet metal for assembly. 

6. Testing soldered joint with water for leaks. 

INFORMATION 

1. Selecting most appropriate method of soldering for the 
task. 

2. Selecting method of applying solder to specific joint. 

3. Selecting appropriate solder for the job. 

4. Selecting correct flux for the solder practice. 

5. Selecting appropriate tinning solutions. 

6. Selecting appropriate method of holding work to be soldered. 

7. Handling acids with care for safety. 

TASK 24: FASTENING SHEET METAL PARTS WITH SHEET METAL SCREWS TO 
PRODUCE AN ASSEMBLY 

COMMUNICATIONS 

1. Reading blueprints to determine size and number of sheet 
metal screws needed for the job. 



133 



SKILLS 

* 1. Drilling correct size hole to accommodate screws to be 

used. 

* 2. Punching sheet metal with center punch to start drill. 

* 3. Fastening sheet metal parts with sheet metal screws. 

INFORMATION f 

* 1. Selecting correct sheet metal screws for type and thick- 

ness of metal to be assembled. 

* 2. Selecting correct tightening tool for screws to be used. 



TASK 25: BOLTING SHEET METAL PARTS TO PRODUCE AN ASSEMBLY 



COMMUNICATIONS 

1. Reading blueprints to determine: 

a. Parts to be bolted 

b. Size of bolts required 

c. Type fit required 

d. Torque required 



SKILLS 

* 1. Fastening sheet metal parts with bolts. 

INFORMATION 

* 1 . Selecting correct bolts for type and thickness of metal 

to be assembled. 

* 2. Selecting correct tightening tool for bolts to be used. 
3. Selecting correct washer to be used for assembly. 



TASK 26: RIVETING SHEET METAL PARTS TO PRODUCE AN ASSEMBLY 
COMMUNICATIONS 
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1. Reading blueprints to determine: 

a. Parts to be riveted 

b. Size of rivets 

c. Tip fit required 

d. Style heed to be formed 



SKILLS 

* 1. Drilling correct size hole to accommodate rivets to be 

used. 

* 2. Riveting sheet metal parts for assembly. 



INFORMATION 



* 1. Selecting correct riveting tools for the job: 

a. Hand 

b. Power 

* 2. Selecting correct rivets to be used for type and thick 

ness of metal to be assembled. 



TASK 27: JOINING SHEET METAL PARTS WIIH SEAMS 
COMMUNICATIONS 

1. Reading blueprints to determine specific seam (s) to be 
used in the assembly and their relationship. 

SKILLS 

1. Assembling sheet metal parts with seams. 

2. Locking sheet metal seams for permanent assembly. 

INFORMATION 

1. Selecting parts to be mated by seams. 
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TASK 1: ADHERING PARTS WITH ADHESIVES USING HAND PROCESSES TO 
PRODUCE A METAL BONDED ASSEMBLY 



COMMUNICATIONS 

* 1. Reading working drawing to determines 

a. Adhesive to use 

b. Surfaces to be bonded 



MATHEMATICS 

* 1. Applying knowledge of weight and volume for mixing ad 

hesives. 

* 2. Calculating proportions of components of adhesive 

according to specifications* 



SKILLS 

* 1. Cleaning surfaces to be bonded with appropriate cleaning 

methods 

a. Chemical or acid bath 

b. Abrasive 

2. Setting up metal assembly for bonding. 

* 3. Mixing adhesive compound according to procedure called 

for in specification of the adhesive. 

* 4. Applying adhesive to area to be bonded with hand tools. 

A 5. Clamping metal bonded assembly in a manner appropriate 
to assembly and specifications of adhesive. 

6. Cleaning hand tools used in applying adhesives with proper 
solvents. 

A 7. Removing clamping devices from bonded assembly. 

INFORMATION 

* 1. Selecting appropriate hand tools for applying adhesive. 
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* 2. Selecting adhesive to be used for the metal bond assembly 

according to blueprint. 

A3. Selecting appropriate clamping devices for assembly. 

* 4. Selecting appropriate mixing devices for assembly. 

* 5. Practicing proper safety precautions as indicated on the 

specifications • 

TASK 2 s ADHERING PARTS WITH ADHESIVES USING SPRAY EQUIPMENT TO 
SPECIFIED THICKNESS TO PRODUCE A METAL BONDED ASSEMBLY 

COMMUNICATIONS 

* 1. Reading working drawing to determines 

a. Adhesive to use 

b. Surfaces to be bonded 



MATHEMATICS 

* 1. Applying knowledge of weight and volume for mixing ad- 

hesives. 

* 2. Calculating proportions of components of adhesive 

according to specifications. 

SKILLS 

* 1. Cleaning surfaces to be bonded with appropriate cleaning 

methods 

a. Chemical or acid bath 

b. Abrasive 

2. Setting up metal assembly for bonding. 

* 3. Mixing adhesive compound according to procedure called 

for in specification of the adhesive. 

4. Filling spray chamber with adhesive. 

5. Adjusting spray gun for proper spray density. 
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6. Spraying metal surfaces with adhesive spray gun to produce 
a metal bonded assembly. 

A 7. Clamping metal bonded assembly in a manner appropriate to 
assembly and specification of adhesive. 

8. Cleaning spray chamber with appropriate thinner. 

A 9. Removing clamping devices from bonded assembly. 



INFORMATION 

1. Selecting appropriate equipment for applying adhesive. 

* 2. Selecting adhesive to be used for the metal bond assembly 

according to blueprints. 

A 3. Selecting appropriate clamping devices for assembly. 

* 4. Selecting appropriate mixing devices for assembly. 

* 5. Practicing proper safety precautions as indicated on the 

specifications. 



TASK 3 s FASTENING METAL PARTS WITH SCREW TO PRODUCE AN ASSEMBLY 



COMMUNICATIONS 

1. Reading blueprints to determine size and number of screws 
to be used. 



SKILLS 



1. Tightening screws withs 

a. Allen wrench 

* b. Phil lips -head screwdriver 

* c. Standard screwdriver 
d. Offset screwdriver 



INFORMATION 

* 1. Selecting correct screws to be used for type and thickness 

of metal to be assembled. 

i 

* 2m Selecting correct tools to be used for assembling with 

screws. 
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TASK 4: BOLTING METAL PARTS WITH BOLTS TO PRODUCE AN ASSEMBLY 



COMMUNICATIONS 

1. Reading blueprints to determine size and number of bolts 
to be used. 



SKILLS 

1. Tightening appropriate metal fasteners with: 

a. Adjustable wrench. 

b. Torque wrenches 

c. Socket wrench (T-handle) 

d. Socket wrench (offset) 

e. Allen wrenches 

f. Socket wrench ratchet 

g. Open-end wrench 

h. Box-end wrench 



INFORMATION 

* 1. Selecting correct tools to be used for assembling with 

bolts. 

* 2. Selecting correct bolts to be used for type and thickness 

of metal to be assembled. 



TASK 5: RIVETING METAL PARTS TO PRODUCE AN ASSEMBLY 



COMMUNICATIONS 

1. Reading blueprints to determine size and number of rivets 
to be used. 



SKILLS 

* 1. Riveting metal parts with power tools to produce an as- 

sembly. 

2. Punching rivets in assembly with a drift punch. 

* 3. Riveting metal parts with hand tools to produce an assembly. 
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4. Setting rivets in an assembly. 

INFORMATION 

* 1. Selecting correct riveting tool for the jobs 

a. Hand 

b. Power 

* 2. Selecting correct rivet to be used for type and thickness 

of metal to be assembled. 

TASK 6 s TIGHTENING METAL FASTENERS WITH HAND POWER TOOLS 
SKILLS 

1. Mounting appropriate attachment to tighten or loosen 
metal fasteners. 

2. Operating electric impact wrench to tighten or loosen 
metal fasteners. 

3. Tightening appropriate metal fasteners with a reversible 
electric impact wrench. 



INFORMATION 

1. Selecting appropriate attachment to tighten or loosen 
metal fasteners. 

2. Practicing proper safety precautions. 

TASK 7 s MATING PARTS TOGETHER TO PRODUCE SUB-ASSEMBLIES 
COMMUNICATIONS 

1. Reading blueprints (exploded view drawing) to determine 
relationship of detail parts to be mated. 

SKILLS 



. Aligning mated parts for assembly with an aligning punch. 
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0 2. Mating parts to produce a sub-assembly. 

INFORMATION 

0 1. Selecting mated parts for the sub-assembly. 

r 

\ 

TASK 8: MATING PARTS AND SUB -ASSEMBLIES TOGETHER TO PRODUCE MAJOR 
ASSEMBLIES 

COMMUNICATIONS 

A 

0 1. Reading blueprints to determine relationship of details 
and sub-assemblies to produce major assemblies. 

SKILLS 

01. Mating parts and sub-assemblies to produce major assem- 
blies. 

INFORMATION 

1. Mating delicate parts with care. 

0 2. Selecting parts and sub-assemblies for mating. 

TASK 9: HOLDING PARTS IN CLAMPING DEVICES FOR ASSEMBLY OF DETAILS, 
SUB -ASSEMBLIES, AND ASSEMBLIES 

SKILLS 

1. Holding round stock or pipe in pipe vise. 

A 2. Holding work to bench with C-clamps. 

6 3. Holding work in machinist's vise. 

4. Installing sub-assemblies in jigs and fixtures for assembly. 
6 5. Mounting work in swivel vise. 
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INFORMATION 



1" Clamping work to appropriate tightness dependent upon the 
material and operation to be performed. 

A 2. Selecting most appropriate vise for specific operation to 
be performed. 

A 3. Selecting most appropriate clamps for specific operation 
to be performed. 



TASK 10: CUTTING MATERIALS WITH HAND TOOLS TO FIT IN AN ASSEMBLY 
COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of cutting operation 
Ac. Finish and accuracy required 

* d. Number of parts to be cut 
A e. Kind of material 

2. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
Ac. Combination square 
Ad. Dividers 

* e. Trammel points 
A f . Scriber 

3. Cutting appropriate materials with diagonal cutting pliers. 

4. Cutting bolts, rods, and heavy wire with bolt cutter to 
1/32 of an inch. 

5. Cutting metal (rivets, split nuts, ship castings and thin 
sheets) with cold chisel to 1/32 of an inch. 

6. Cutting appropriate materials with side cutting pliers. 

0 7. Cutting metal tubing with tubing cutter to produce two 
pieces to 1/32 of an inch. 

8. Cutting materials with combination pliers. 

* 9. Cutting materials with hacksaw to 1/32 of an inch. 

*10. Cutting materials with sheet metal snips (all types) to 
1/32 of an inch. 
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11. Cutting materials with various types of chisels. 

12. Cutting tubing with tubing cutters to 1/32 of an inch. 

13. Cutting bolts with bolt cutter to 1/32 of an inch. 

A 14. Removing burrs with* 

a. Pile 

b. Abrasive cloth 
INFORMATION 

* 1. Selecting appropriate cutting tool for task. 

2. Practicing keeping hands clear of cutting area. 

4 3. Cutting metals with sharp tools only. 



TASK 11 s CUTTING MATERIALS WITH POWER TOOLS TO PIT IN AN ASSEMBLY 
TO 1/32 OP AN INCH 

COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 

A b. Size-drill bit 

Ac. Finish and accuracy required 

* d. Number of parts to be cut 

A e. Kind of material 

MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

SKILLS 



Laying out stock with a: 






A a. Square 


* 


e. Trammel points 


A b. Rule or scale 


A 


f • Scriber 


A c. Combination square 
A d. Dividers 


A 


g. Center punch 
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* 2. Cutting mater -5 als with sabre saw for assembly. 

* 3. Cutting materials with a nibbler saw for assembly. 

* 4. Sawing metal stock with hand hack saw to produce two 

pieces. 

INFORMATION 

A 1. Selecting appropriate layout tools. 

2. Selecting appropriate power tool for the task. 

0 3. Practicing keeping hands away. from cutting area. 

TASK 12 s FILING STOCK TO PRODUCE A FINISHED ASSEMBLY TO .001 OF 
AN INCH 

V 

SKILLS 

* 1. Files material with different shaped files to produce a 

flat surface. 

42. Files material with different shaped files to remove excess 
metal (deburrs) • 

INFORMATION 

4 1. Selecting correct file shape, size, and type of material 
to be filed. 



TASK 13: DRILLING HOLES IN MATERIAL WITH HAND DRILL TO PRODUCE A 
HOLE TO .005 OF AN INCH 



COMMUNICATIONS 



4 1. Reading blueprint to determine : 

a. Size and characteristics of the workpiece to be 
drilled 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 
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MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2 . Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 



1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
Ac. Combination square 

* d. Center head 

* e. Hemaphrodite calipers 
A f . Dividers 

* g. Trammel points 
A h. Scriber 

A i. Center punch 

* 2. Mounting drill bit in hand drill. 

* 3. Drilling material with hand drill for assembly. 



INFORMATION 

* l. Selecting hand drill most appropriate for task. 

* 2. Selecting drill bit size according to working drawing. 
0 3. Practicing keeping hands away from drilling area. 



TASK 14: DRILLING STOCK WITH HAND POWER DRILLS TO PRODUCE A HOLE 
TO .005 OF AN INCH 

COMMUNICATIONS 

A 1. Reading blueprint to determine: 

ERIC 
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a. Size and characteristics of the workpiece to be 
drilled 

b. Type of operation 

c. Finish and accuracy required 

d. Kind of material 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
A c. Combination square 

* d. Center head 

* e. Hemaphrodite calipers 
4 f. Dividers 

* g. Trammel points 
A h. Scriber 

A i. Center punch 

* 2. Mounting drill bit in hand power drill. 

* 3. Drilling materials with hand power drill for assembly. 



INFORMATION 

* 1. Selecting hand power drill most appropriate for the task. 

* 2. Selecting drill bit size according to working drawing. 

0 3. Practicing keeping hands away from drilling area. 
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TASK 15: REAMING STOCK WITH HAND WRENCH TO PRODUCE A FINISHED 
HOLE TO .001 OF AN INCH 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 

b. Size of reamer required 
A c„ Finish and accuracy required 
* d. Number of parts 
A e. Kind of material 



MATHEMATICS 

* 1. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 

* 1. Mounting reamer in reamer wrench. 

*2. Reaming drilled hole to produce a finished hole to .001 
of an inch. 



INFORMATION 

1. Selecting reamer wrench for the task. 

* 2. Selecting correct size reamer for the task. 



TASK 16: REAMING STOCK WITH HAND DRILL TO PRODUCE A FINISHED HOLE 
TO .001 OF AN INCH 

COMMUNICATIONS 

1. Reading blueprint to determine: 



A a. Size and characteristics of the workpiece 
b. Size reamer required 



147 



AC. Finish and accuracy required 
* d. Number of parts to be reamed 
A e. Kind of material 



MATHEMATICS 

* 1. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 

1. Mounting reamer in hand drill. 

2. Reaming drilled holes with hand drill to produce a fin 
ished hole to *001 of an inch. 



INFORMATION 

* 1. Selecting appropriate hand drill for task. 

* 2. Selecting correct size reamer for the task. 



TASK 17: COUNTERSINKING HOLE WITH HAND TOOLS TO PRODUCE A FASTENER 
RECEIVER HOLE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece 
A b. Type of operation 
Ac. Finish and accuracy required 
* d. Number of parts to be countersunk 
A e. Kind of material 



SKILLS 



1. Mounting countersink in hand drill. 

2. Countersinking drilled hole with countersink in hand drill 
to produce a fastener receiver hole. 



2 
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INFORMATION 

* 1. Selecting appropriate hand drill for the task. 

* 2. Selecting proper countersink for the task. 



TASK 18: COUNTERSINK HOLES WITH POWER DRILL TO PRODUCE A FASTENER 
RECEIVER HOLE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of tho workpiece 
A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts to be countersunk 
A e. Kind of material 



SKILLS 

1. Mounting countersink in hand drill. 

2. Countersinking drilled hole with countersink in power 
drill to produce a fastener receiver hole. 



INFORMATION 

* 1. Selecting appropriate power drill for the task. 

* 2. Selecting proper countersink for the task. 



TASK 19: TAPPING HOLES WITH TAPS TO PRODUCE A THREADED hOLE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece to be 
tapped 

A b. Type of operation 
A c. Finish and accuracy required 
* d. Number of parts to be tapped 
A e. Kind of material 



o 
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MATHEMATICS 

* 1. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 

SKILLS 

1. Mounting tap in tap wrench. 

*2. Applying cutting oil to the tapping operation. 

3. Tapping a hole with a tap to produce a threaded hole. 

4. Removing tap from finished hole. 

INFORMATION 

0 1. Selecting appropriate tapping wrench for the task. 

2. Selecting tap for task. 

3. Tapping hole according to type of material. 



TASK 20: CUTTING THREADS WITH DIES TO PRODUCE A THREADED MEMBER 



COMMUNICATIONS 

1. Reading blueprint to determine: 

4 a. Size and characteristics of the workpiece to have 
threads cut 
4 b. Type of operation 
4 c. Finish and accuracy required 
* d. Number of parts to have threads cut 
4 e. Kind of material 



MATHEMATICS 

* 1. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 
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c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



SKILLS 

1. Mounting die in die stock. 

* 2. Applying oil to cutting process according to type of 
material being threaded. 

3. Cutting stock with a die to produce external threads. 

4. Removing die from finished external thread. 

INFORMATION 

1. Selecting appropriate wrench for holding die for task. 

2. Selecting appropriate die for task. 

3.. Cutting threads according to type of material. 



TASK 21: PUNCHING MATERIALS WITH HAND PUNCHES TO PRODUCE A HOLE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Si^e and characteristics of the workpiece to be 
punched 

A b. Finish and accuracy required 
* c. Number of parts to be punched 
Ad. Kind of material 



SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
Ac. Combination square 
A d. Dividers 
* e. Trammel points 
A f. Scriber 
A g. Center punch 
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2. Punching gasket materials with a gasket punch. 

* 3. Punch light gauge metals with a hollow metal cutting 
punch. 

0 4. Aligning punch with layout lines and points for accurate 
punching. 



INFORMATION 

* 1. Selecting punch required for job. 

2. Using punches which have had heads ground safely. 



TASK 22: PUNCHING MATERIALS WITH POWER TOOLS TO PRODUCE A HOLE 



COMMUNICATIONS 

1. Reading blueprint to determine: 

A a. Size and characteristics of the workpiece to be 
punched 

A b. Finish and accuracy required 
* c. Number of parts to be punched 
A d. Kind of material 



SKILLS 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
A c. Combination square 
A d. Dividers 
* e. Trammel points 
A f . Scriber 
A g. Center punch 

2. Operating power punch to produce holes. 

0 3. Aligning layout lines with punch for accurate punch. 



INFORMATION 

1. Practicing keeping hands away from punching area. 



o 
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TASK 23 s CHECKING DIMENSIONS OF DETAILS WITH PRECISION INSTRUMENTS 
FOR ACCURATE ASSEMBLY 



COMMUNICATIONS 

A 1. Reading blueprint to determine: 

a. Size of the workpiece 

b. Finish and accuracy required 



MEASUREMENT 

01. Checking squareness of objects with a try square. 

02. Checking squareness of objects with a carpenter's square. 

0 3. Checking dimensions of details with divider to verify lay- 
out. 

04. Checking angles of objects with a combination square. 

05. Checking angles of objects with a sliding T-bevel. 

v. 

* 6. Checking gauge of wire with wire gauge. 

*7. Checking cLuge of sheet metal with wire gauge. 

0 8. Determining number of threads per inch with a thread gage. 

* 9. Checking dimension of sub-assemblies for accuracy with a 

micrometer (inside and outside) . 

* 10. Checking dimensions for accuracy with outside calipers. 

11. Checking dimensions for accuracy with form gauge block. 

* 12. Checking dimensions for accuracy with inside calipers. 



MATHEMATICS 

**-« • 

0 1. Calculating unknown dimensions from known dimensions to 
check for accuracy. 

A 2. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 
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* 3. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



INFORMATION 

* 1. Selecting appropriate precision instrument for dimensions 
to be checked* 

*2. Practicing safe instrument handing for accurate measure- 
ment. 



TASK 24: CHECKING DIMENSIONS OF SUB -ASSEMBLIES AND ASSEMBLIES TO 
PRODUCE ACCURATE ASSEMBLIES 

COMMUNICATIONS 

A 1. Reading blueprint to determine: 

a. Size of the workpiece 

b. Finish and accuracy required 

MEASUREMENT 

0 1* Checking squareness of objects with a try square. 

0 2. Checking squareness of objects with a carpenter's square. 

0 3. Checking dimensions of details with divider to verify lay- 
out. 

0 4. Checking angles of objects with a combination square. 

5. Checking angles of objects with a sliding T-bevel. 

* 6. Checking gauge of wire with wire gauge. 

* 7. Checking gauge of sheet metal with wire gauge. 

0 8. Determining number of threads per inch with a thread gage. 

* 9. Checking dimension of sub-assemblies for accuracy with a 

micrometer (inside and outside) . 



o 
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* 10. Checking dimensions for accuracy with outside calipers. 

11. Checking dimensions for accuracy with form gauge block. 

* 12. Chocking dimensions for accuracy with inside calipers. 



MATHEMATICS 

01. Calculating unknown dimensions from known dimensions to 
check for accuracy. 

A 2. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 3. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



INFORMATION 

* 1. Selecting appropriate precision instrument for dimensions 

to be checked. 

s 

* 2. Practicing safe instrument handing for accuracy measure- 

ment . 



TASK 25: MEASURING STOCK WITH PRECISION INSTRUMENTS FOR ASSEMBLY 
COMMUNICATIONS 

4 1. Reading blueprints to determine dimensions of sub-assemb- 
lies and assemblies. 

MEASUREMENT 

A 1. Measuring objects with a tape rule to determine length. 

A 2. Measuring objects with a steel rule to determine length. 

A 3. Measuring objects with a steel tape to determine length. 
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A 4. Measuring objects with a folding tape to determine length. 
A 5. Measuring objects with a hook rule to determine length. 

* 6. Measuring outside and inside dimension of an object with 

vernier caliper to determine dimensions. 

* 7. Measuring outside; dimension of an object with an outside 

micrometer to determine dimension. 

* 8. Measuring outside dimensions with outside calipers to 

determine dimension . 

* 9. Measuring inside dimension of an object with an inside 

micrometer to determine dimension. 

*10. Measuring inside dimension of an object with inside cali- 
pers to determine dimension. 

*11. Measuring depth dimensions with a depth micrometer. 

0 12. Measuring screw threads with a screw thread micrometer. 

0 13. Measuring small openings with feelers gage to determine 
dimension. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 

* 2. Applying knowledge of decimals: 

a. Adding decimals to determine exact dimensions 

b. Subtracting decimals to determine exact dimensions 

c. Multiplying decimals to determine exact dimensions 

d. Dividing decimals to determine exact dimensions 



INFORMATION 

A 1 . Selecting appropriate measuring devices for task. 

* 2. Practicing safe instrument handling for accurate measure- 
ment. 
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TASK 26: STAMPING NUMBER AND LETTERS ON METAL STOCK FOR IDENTIFI- 
CATION 



COMMUNICATIONS 

1. Reading blueprints to determine style and size number 
and/or others to be stamped on items. 



MATHEMATICS 

A 1. Applying knowledge of fractional parts of an inch: 

a. Multiplying fractions to determine exact dimensions 

b. Adding fractions to determine exact dimensions 

c. Subtracting fractions to determine exact dimensions 

d. Dividing fractions to determine exact dimensions 



SKILLS . 

1. Laying out stock with a: 

A a. Square 
A b. Rule or scale 
A c. Combination square 
A d„ Dividers 
'* f. Trammel points 
A g. Scriber 

2. Aligning numbers and/or letters with layout line. 

3. Stamping numbers and/or letters on metal. 



INFORMATION 

1. Selecting number and/or letters to be used. 



TASK 27: HAMMERING APPROPRIATE METAL PARTS WITH VARIOUS HAMMERS 



SKILLS 

1. Hammering appropriate material with: 

a. Ball peen hammer 

b. Straight peen hammer 
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c. Cross peen hammer 

d. Soft faced hammer 

e. Wooden hammer 

f . Tack hammer 



INFORMATION 

1. Selecting appropriate hammer for job to be accomplished. 

2. Recognizing the necessity of using a hammer with its head 
tight to handle. 



TASK 28: FLARING METAL TUBING WITH FLARING TOOL TO PRODUCE A FLARE 
SKILLS 

1. Mounting tubing in tube- flaring tool. 

2. Flaring metal tubing with tube flaring tool. 

INFORMATION 

1. Checking to see if burrs have been removed. 

2. Checking to see if tubing has been cut squarely. 

3. Selecting appropriate flaring tool for task. 



TASK 29: ALIGNING PARTS IN SUB-ASSEMBLIES AND ASSEMBLIES WITH 
HAND TOOLS 

COMMUNICATION 

0 1. Reading working drawing to determine parts relationships. 



1. Aligning parts with an alignment punch. 
INFORMATION 

1. Selecting correct tool for aligning. 
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INSTRUCTIONAL SEQUENCE EXAMPLE 
METAL FORMING AND FABRICATION 



This section of the report provides a 
suggested instructional sequence that may 
be utilized by the teacher in developing a 
lesson for each of the tasks listed in the 
task analysis section of the report. The 
task is shown at the top of the page with 
the headings for the areas of human require- 
ment listed below the task. Under each head- 
ing the behavioral statements have been ar- 
ranged in a suggested instructional sequence. 
The arrangement provides the teacher with an 
instructional pattern that can be used to de- 
velop lesson plans, materials of instruction, 
and visual aids. 



PRECEDING PAGE BLANK* NOT EILMED 



160 



TURNING STOCK ON LATHE TO PRODUCE A FACED SURFACE 



gfMBMnlfiilrlnn? 



Science 




Reading blueprint 
to determine num- 
ber of parte to be 
machined. 



Explaining gear 
end pulley drive 
r.tio. 









Reading blueprint 
to determine type 
of operation. 



Explaining the 
physical proper- 
ties of the ma- 
chlnablllty of 
various metals 



Explaining heat 
transfer between 
tool and work 



Reading blueprint 
to determine fin- 
ish and accuracy 
required. 



Hiflmmma 



Information 



mui 



Applying knowledge 
of fractional parts 
of an lnchs 

(a) Multiplying frac- 
tions to deter- 
mine exact di- 
mensions 

(b) Adding fractions 
to determine ex- 
act dimensions 

(c) Subtracting frac- 
tions to deter- 
mine exact di- 
mensions 

(d) Dividing frac- 
tions to deter- 
mine exact di- 
mensions 



i 

Computing fraction- 
al equivalents of 
decimals. 



Selecting appropri- 
ate layout tool for 
the task. 



Laying out stock 
with! 

(a) Rule or scale 

(b) Scrlber 



Selecting appropri- 
ate hacksaw blades 

for the task. 



Cutting stock to 
length withs 

I (a) Hand Saw 
(b) Power hack saw 
(c) Power hand saw 



Selecting method of 
holding stock to be 
machlnedt 



3 jaw. 



(a) Chuck- 
4 jaw 

(b) Collet 

(c) Face plate 



Mounting 

(a) Chuck 

(b) Collet 

(c) Between Cen- 
ters 

(d) Face plate, 
in-on lathe 



Protecting V-Naye 
with woo> s . when 
mounting chucks 



Cleaning machine with 
rag and brush to ob- 
tain an accurate set 
. U P 



Computing automatic 
fead for various 
ms tala. 



Computing cutting 
apssds for various 

metals 



Selecting methods 
of holding cutting 
tools 



Selecting proper 
feeing tool for 
the job 



Selecting (from 
chart) correct 
cutting speeds end 
feeds for various 
metals 



Selecting direction 
of cut T 



Selecting proper 
cutting fluids for 
various sntsls 



Practicing proper 

safety precautions 

When operating s 

drill press s 

(a) Wearing goggles 
or face shield 

(b) Hearing appro- 
priate apparel 

(c) Remove all tools 
before starting 
machine 

(d) Maks adjustments 
after machine has 
stopped 

(e) Using only cut- 
ting tools Which 

have been ade- 
quately sharpen- 
ed 

<f) Maintaining all 
safety guards in 
place 



Removing and dis- 
posing of chips to 
Reap work area clear 
and free from danger 



Mounting stock in- 
on la'ihe 

(a) Jhuck 3 jaw, 

4 jaw 

(b) Collet 

(c) Between centers 

(d) ?ace plate 



Selecting proper type! 
of file 



Selecting abrasive 
cloth for removing 
burrs 



Mounting feeing 
tool in holder in 
tool poet end ad- 
just point. 



Adjusting controls 
to obtain proper 
eplndle speed. 



i 



Adjusting controls 
to obtain proper 
feed. 



Setting cross feed 
for roughing depth 
of cut 



Applying cutting 
fluids to lubri- 
cate cutting ac- 
tion end reduce 
cutting temperature 



Operating 
produce e 
eurfece 


lathe to 
faced 






Setting croes feed 
for finishing depth 
of cut 


1 




Removing work from 
holding devices 







Removing burrs from 
finished work wlths 

a. file 

b. Abrasive cloth 



0 
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COMMON AREAS OF HUMAN REQUIREMENT 
METAL FORMING AND FABRICATION 

An inventory of skills and knowledges 
was compiled for each of the occupations in 
the metal forming and fabrication cluster. 
An analysis of these skills and knowledges 
was made to determine their frequency of 
appearance for each of the occupations in 
the cluster. The frequency of appearance 
is shown with respect to the following 
categories: 

1. Common to all occupations. 

2. Common to several occupations. 
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AREAS OF HUMAN REQUIREMENT COMMON TO | AIiL OCCUPATIONS IN THE 
METAL FORMING AND FABRICATION CLUSTER 



AREAS OF HUMAN REQUIREMENT 



W 

H 

2 

H 

B 



a; 

w 

9 




COMMUNICATION 

1. Reading blueprints to determine: 

a. Size and characteristics of 

work piece. ....... 31 51 9 14 

b. Material to be used 31 52 9 9 

c. Finish and accuracy 27 52 9 14 

d. Type of operation required . . 26 52 9 9 

MEASUREMENT 

1. Measuring stock with a rule or scale . . 17 52 13 10 

MATHEMATICS 

1. Applying knowledge of fractional parts 
of an inch: 

a. Adding fractions to determine 

exact dimensions. ..... 25 52 19 7 

b. Subtracting fractions to deter- 
mine exact dimensions .... 25 52 19 7 

c. Multiplying fractions to deter- 
mine exact dimensions .... 25 52 19 7 

Dividing fractions to determine 

exact dimensions 25 52 19 7 

SKILLS 

1. Laying out stock with a: 

a. Rule or scale 18 51 9 7 
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AREAS OF HUMAN REQUIREMENT 



b. Square 

c. Combination square 

d. Dividers 

e. Scriber 

£• Center punch. 

2. Mounting stock with clamps 

3. Mounting stock in a vise 

4. Removing burrs from stock with: 

a. File . . . . 

b. Abrasive cloth 



INFORMATION 

1. Selecting the appropriate layout 

for the task 

2. Selecting the appropriate clamps 

for the task 

3. Selecting the appropriate vise 

for the task 

4. Selecting the appropriate file 

for the task 

5. Selecting the appropriate abrasive 

cloth for the task . . . . * 
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AREAS OP HUMAN REQUIREMENT COMMON TO SEVERAL OCCUPATIONS IN THE 
METAL FORMING AND FABRICATION CLUSTER 



AREAS OF HUMAN REQUIREMENT 




COMMUNICATION 



1. Reading blueprints to determine the 
number of parts 

MEASUREMENT 

1. Measuring stock on workpiece with: 

a. Outside micrometer 

b. Inside micrometer. 

c. Outside calipers ... 

d. Inside calipers 

e. Vernier calipers . 

MATHEMATICS 



31 52 0 10 



13 0 10 3 

3 0 0 3 

5 0 0 3 

3 0 0 3 

6 0 0 1 



1. Applying knowledge of decimals: 

a. Adding decimals to determine 

exact dimensions 

b. Subtracting decimals to deter- 
mine exact dimensions 

c. Multiplying decimals to deter- 
mine exact dimensions 

d. Dividing decimals to determine 

exact dimensions • • . • . 



24 0 12 9 

24 0 12 9 

24 0 12 9 

24 0 12 9 



2. Calculating proportions of components of 
adhesive according to specification . 



0 0 12 
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AREAS OF HUMAN REQUIREMENT 



SKILLS 

1. Laying out stock with a: 

a. Center head. 

b. Hermaphrodite calipers . 

c. Surface gauge . . . f . . 

d. Trammel points 

2. Cleaning metal parts with appropriate 

cleaning solution . . . . . . 

t i 

3 . Cutting stock with a hand hack saw . 

4. Cutting stock with a power hack saw . 

5. Cutting stock with a band saw . 

6. Cutting stock with aviation snips. 

7. Cutting stock with combination snips. 

8. Cutting stock with a portable power 

shear ... 

9. Drilling stock with a hand drill to 

produce a hole 

10. Drilling stock with a drill press to 

produce a hole 

11. Removing burrs with an old drill . 

12. Riveting stock with riveting tools 
to produce an assembled unit . 

13. Bolting parts to produce an assembled 

unit 

14. Fastening metal parts with sheet metal 

screws 
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AREAS OF HUMAN REQUIREMENT 



INFORMATION 



Eh 

W 

H 

a 

H 

i 



i 
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pq 


W 


TO 
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TO 
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1. Selecting appropriate hack saw blades 
for the task* 



19 50 0 1 



2. Selecting drill bits for drilling holes. 

3. Selecting appropriate screws for the task . 

4. Selecting appropriate bolts for the task . 

5. Selecting appropriate rivets for the task . 

6. Selecting appropriate adhesive for the 

task 



2 0 12 
0 0 11 
0 0 11 
0 0 11 

0 0 12 



7. Selecting appropriate cutting tools for 
the task 



0 0 5 1 



8. Practicing proper safety precautions s 

a. Wearing goggles or face shield 

b. Wearing appropriate apparel 



33 52 0 0 

33 52 9 0 






COURSE OUTLINE 



METAL FORMING AND FABRICATION 



This section of the report includes the 
course outline for the metal forming and fab- 
rication cluster. The course outline is di- 
vided into a first and second level program. 
Units of instruction have been developed that 
provide the manipulative and verbal learnings 
required for job entry into each of the occu- 
pations found in the cluster. A list of sug- 
gested learning activities has been provided 
for each unit as well as a list of instruct- 
ional materials for each occupational area. 
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COURSE DESCRIPTION » The course outline for the occupational 

•# 9 

cluster of metal fpjcming and fabrication is designed to be 
used in a cluster concept program in vocational education at 
the secondary school level. The program is aimed at the de- 
velopment of skills and understandings related to a group of 
occupations within the/metal forming and fabrication cluster. 
It is not an in-depth development into any one occupation# but 
aims at preparing students to enter a range of occupations 
within the metal foming and fabrication cluster. 

NEED FOR THE COURSE : The course is designed to meet the needs 
of students pursuing a general curriculum in the secondary 
school system by providing job entry skills in a number of re- 
lated occupations. It is also designed to meet the student's 
need for self appraisal of interests and potent ial it ies in a 
number of occupations: 

Specific needs include the f lowing: 

1. To provide students with the opportunity for 

a greater degree of mobility on a geographical 
basis. 

2. To provide students with the opportunity for 
mobility within an industry or occupation. 

*3. To provide students with the opportunity for 
greater flexibility in occupational choice 
patterns. 

4. To develop students who will be adaptable to 
technological changes. 

COURSE OBJECTIVES : The course for the metal forming and 
fabrication cluster will be directed toward the following 
objectives: 

1. To broaden the student's knowledge of the 
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available opportunities in the occupations 
found in the metal forming and fabrication 
cluster. 

2. To develop job entry skills and knowledge 
for several occupations found in the metal 

* forming and fabrication cluster. 

3. To develop safe habits and a. .favorable 
attitude toward work in the metal forming 
and fabrication cluster. 

4 . To develop a student's insight into the 
sources of information that will be help- 
ful to him as he moves through the occu- 
pational areas. 

The specific objectives for the course are the followings 

1. To develop the student's competency in 
the use of common hand tools found in 
the metal forming and fabrication cluster. 

a 

2. To develop the student's competency in 
using power tools and equipment needed 
for job entry into the occupations found 
in the metal forming and fabrication cluster. 

3. To deyelop the student's understanding 
of the operations# procedures# and 
processes associated with the metal forming 

* and fabrication cluster. 

4. To develop safe working habits related to 
the occupations within the metal forming and 
fabrication cluster. 

5. To familiarize the student with the term- 
inology associated with the toetai forming 
and fabrication cluster. 

6. To develop an understanding of the resources 
available to him in his pursuit of the course 
as well as in his work following graduation. 

PROCEDURE i It is recommended that the course be offered during 

the student's junior and senior year in high school. Instruction 

should be provided for two periods a day# five days a week# 

during the school year. The Level I experiences were designed 
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for the junior year (or first year) program and the Level II 
eaqperiences were designed for the second year or senior year 
program. 

The most appropriate facility would be a self-contained 
laboratory unit containing the essential tools and equipment 
necessary for teaching Job entry tasks in the metal forming 
and fabrication cluster* 

The instructor : should be a person with some estperience 
and competence in the", occupations included in the cluster* 

The course should be organized by the teacher on a multiple 
activity basis with groups of students rotating through the 
specific occupational areas* The common areas of human require- 
ment needed to perform the tasks in the cluster should be 
emphasized so that an opportunity is provided for the students 
to transfer the common skill or knowledge from one occupation 
to another* 

The possibility of team teaching procedures would be 
appropriate for the metal forming and fabrication cluster* 
Specialists in .the different occupational areas would parti- 
cipate in .the instructional program. The team teachers could 
be other vocational teachers as well as competent individuals 
from the community* 

The instructor of the course . should coordinate his pro- 
gram with other teachers in the school to develop the compe- 
tencies in mathematics# science# and communication that will 
be needed for successful performance in the occupations found 
in the metal forming and fabrication cluster* community 
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resources, such as local Industries, employment agencies, and 
tradesmen should be utilized to provide occupational infor- 
mation and knowledge needed concerning the performance of the 
tasks in the* metal forming and fabrication cluster. 

The course should be supplemented with field trips, films, 
and other educational media. A suggested list is provided at 
the end of each occupational area in the course outline. 



ERIC 



LEVEL I EXPERIENCES 



FIRST YEAR PROGRAM 



MACHINING EXPERIENCES - - LEVEL I 



170 



H 

P 

•H 



I 

10 

►3 

0) 

5 

5 

5 

•O 

0) 

P 

<0 

•H 

O 

O 

(0 

© 

4J 

(0 

0) 

•H 

P 

> *rl 
> 
•H 
P 

S' 



■g 

& 



49 

©J 

rH 

P 

•r| 

fr« 



2 * 2 * 

C C 

•H -H • 

D> 

O H G 

H -H -H 
H M H 
O *0 -H 

lu l|J 

M 

<0 <0 >0 

s c 
<0 
o 



5 



10 



M O' 




0 *0 C 




y g h 


•t 


9 s 


01 


© . ■ © 


c 


ft O' © 


•H 


C Li 


c 



O -H 

£3gi 

>i*«H C 
P t0 *H 
•H M H 
H OH 

P £3 M 

as* 

© U * 
U O' 
' G 
© 0>-H 
£CC 
■P*H w 
U 0 
H © P 
10 4H 
P M 
•O <0 
•H •• »0 

> 0) H 
H,fi 3 
O4J0 
C © ,£3 

Hr) W 

© © * 
O) 

P P £3 
•H 

C C £3 
•H O M 

o 

O* M 
O £3 
HOI) 
OH O 

> P *0 
© © G 

•O M iH 

su 

o o 



o 



!> 

•H 

P 

© 

I 



(0 

5 



10 

■8 

i> 



w ri 

S 



<0 0 ) 
N ft 
•H K 

to p 



99 

<0 

£3 

•H 



<0 

U _ 

•88 

ftp 



*0 
I <0 
<0 £3 
M *H 

>.•8 

U © 

s 



o 

p 

to 



c 

o 

•H 

p 

<0 

o 

•H 

£3 

P 



8,8 

©*S 

© S«g 

*0 £3 

4-1 © P 

ooj • 

P £ © H 
t0 (0 0,(0 
IQ OH -H 
p -H G 4H M 
C P *H O © 
•h tom p 

M *H Li nl 
ftp - 
© © a 
p p o 

H O -H 
,0 © P 

__ m © «a 

O' © M •» C 
C |C © *0 -H 
•h V ft P> 

•O O H 

© *0 *H *0 
a ) CP P £3 
03 © O O 4 © 



8 

© 

& 

© G 

w Q 

•H 

■cl* 

P -H *. 

■OM 



•• 

•H 


O' 


0 


i 

■r! 

•o * 


> 


c 


p 


•O-S 


© 


M 

- ft 


M 


© O' 
^ c 



© 



M » 

© © 

e-fcj 



o 

s 

© 



© ’iH *H 


• 


C rH © 


H © 


•H © P 


•H H 


poo 


© 0 


M 0 

© © 


p ,c 


P *0 *0 


c © 


©•H C 


0 fi 


•o w © 


p 



p 
OP© 
P 0*0 



1^ * 
0 © 
O H 
P © 
© U 
© 



© 

£3 

■H 



© 

£3 P 
O O 
•H 

p .c 
© p 

5 04 
*o © 

© v 

Li 



ft 

P 

£3 

E 

8 

S 

© 

M 



O' 


© 


O' © 




CMP 


c 


•• 


•H 0 


fl) 


• 0»*H 


© 


M 


g 


-s C E 


0 


0 © 


0 


©•H M 


•H 


W H 


M 


0' , 0 © 


P 


© C 


0 


C © P 


© 


© M 


•H 


© © © 


g 


SB " 




O' 03 >0 


£ 

p 


• 




• 


© 


< 




CQ 


s 



•H 

© >0 
£3 -H 
O > 
•H -H 
P >0 
O 



© 

M 

tp 



O' 

c 

H 
P >i 

0 H 
ft 

© -H 
Olp 
•O H 
© P 

1 C 

O * 

G O' 

X G 

■H 

0»P 
£3 O 
’H © 
>s Li 
•H P 

ft£ 

ft P 
< (0 



• • 



fC •• 
0,0 
I £3 P 

© © P *H « 

go 

H © rH © 

© P © M.C © 
M g © p 
PEP O',* 
© © C £3 O 

Li © © © 

„ _ * P O H ,£3 

O © © 

" M * «» o 

£© Lip 



C 

© 



U.G 



£3 

•H 

© 

I 

O 

P 

• © 



© 

0 

© 

P 



P 

© 



•o 

© 

© 

f U 



fp © 

P 0 
■H © 
£ P 



M 

© 

'd 



I 

o 

p 



as-g 



■s 

O * M ft Li © 

P © © -H © ,0 M 
© H P H 'O *H O 
© £3 © -H U O 
O © O > U P 
© O iH © © 

© *0 ©10 
P * O' © £ 
©•H * © £3_ 

Li *0 © P H «0 M _ 
©00'CP£3©© 



P P 
C © 



P 

s 

S'® 






© 

o 

•5 

? © *o 

rH © ft 
H H 
O O 
OOP 
O 

* © 

£3 ft rs Ll 
H 0 O W © 

O P ,§ © C P ,Q p 

©©op©p3 

'•d E ©'-" COOHC 
© 

& © O' O O' © 

CPC CP 

H © *H © 

e h 



C 
•H 
© 
P 
C ,Q 
H O 



£ 



© fP 

«P 



© * 

^3 P 
P © 

© H • 
rH rH 

O © 

© U LlrH O • 
© Q P X 
'p o a 
> C P W 
© © 



(D H O ’n U O' O tt 



l 



£ 2 



0 

H © ^ 

U£ o 

O Li 

p o 

© 

co 

8* 

C •» 



0‘ 0 
c © 

H Ll 



& L| >i © P 
C H P C 



s s §■«. & as & as s % m s £ 8 i z s 



^ G U 

g -h p a* 

© P CtH 
©POX 
£ © O C 
P O . *H 
© O'P^ 
P O' c © 
C *H 

^ *H p Li 
O © P © ffi 

g p c c ft 

‘=8 

Cl 



CQ 



U 



H 



ft 



O 



• • 
« H 



171 



2 

xl^m cm 
• 0 0)00 
ftf fi 

'-'■H 3 3 
XJ +> Jf 
CQ -H B B 
H > 3 © 
(d *H iH iH 
E x> 3 3 
•H > > 

U 'rlrl 

•H 3 3 
CM >1 
O H H rl 
M< td 3 
fl) *H B £ 
0»+> 0-H 

'Orlrl U 

Q) g-Pfl) 
H 6 O *0 
36 3 _ 

O - M X> 
" 0 )«m fi 
id 



& B 
•H 0» 
0»+> B CQ 



CQ 

3 

O 

*H 

M 

!> 

M 

O 

«M 

CQ 

XJ 

3 

21 

CQ 

x> 

B 

id 

CQ 

X) 

3 

0) 

«M 



& 

0) 

iH 

s 

o 

•H 

+> 

O 

2 

«M 



X> 

B 

id 



« 

id 

h 42 

id u 



* H i 
u o 

0) Vi 
X) *w 



CQ D> 

B B 

fi OtI H OtI < 
•H3+>3*H+)3g3 

4j 3 ux*»mo £$ a) 




m 



w 



•• 

0) 

fi 

0) 

•rl 

u 

10 



3 

> 

•H 

Vt 

X) 

>1 

<u 

iH 

iH 

S« 

X> 

B 

id 

u 

id 

S> 

0» 



CQ 

0) 

+) 

id 

rl 

2 

3 

CQ 

id 

Vi 

0) 

CM 

CQ 

B 

id 

M 

+) 

Id 

3 

43 



X> 

c! 

id • cu 
CQ |B 
3 H +) 

0 ) Id 
•H +> fi 

21 ° 

© «o 
Pice a) 
o 3 +> 

M O 3 
Pi*H Vl • 
M 0) 0) 
rl Id B fB 

id > a) +> 

O' 3 
H 



U 

•H *H 
CO O +> 

Id 0 ) 

,b >i a) iB 

Pi+> |B +> 

•rl 

3 H 0 *M 
42 -H.fi O 
• .p 43 +> 



CQ 



fd 



0» 0»+> O' fi O' fl) 

B fi fi fi -M fi -P 

•rl *H Id *H 43 *H B 

fi • B H B U B fl) 

•H CO *H O *rl Id *rl O 

id o id o id E id , 

H-HHOH H •§ 

6*g 8* o Sjj 
w m pa +> w +> w x> 



0) 



B 

•rl 

id 



o 

+) 

CQ 



m 

0 

CM 

1 



i a) 
•h o 

Vi 3 
43X) 
3 fl) 
iH Vl. 

O X) 
+> B 



CM 

O 



O 
Vi 
+> 

3 43 

O *5 
O X) Pi 
0) fl) 
O' 0) X) 
B cm 



CQ 

X) 

•rl 

3 



3 

B 

O 

•rl 



fl) 

O' O 

X) B 3 »M 

B I -rl «d o 

3 0 +> O 

o MB M H 

+> 44 Pi 3 PiO 

fi Q O 

fl) -HOE O • 

fi • CQ +> +) 

+> fl) M M O 

ItUOOO • 0) +> 

rl 3 +> ,fi »M CQ fi 

«M fi +* M +> fl) 
M 3 3 3 fl) 3 Pi 



I 43 3 
O O O 
M B 3 
Prrl «d 
O 

O fi M 

+> 3 Pi 



fi 3 
fl) u 
B 3 

H § 
C X> 



H +) +» 



3 3 
M fi 
3 +> 



3 O rH rl +) rl 3 



3 O 

B 43 



CM O 3 fi XJ O _ 
3 M O 3 O' »0 



B |C 
3 fi CO 
U O 



3 CM O 



I 



X> 

,2 

3 

•rl 

B 

•rl 

CM 



+> 

3 

3 



0» 3 O firs 3 B 44 3 

fi 0» Pi 44 3 -ri rl M 3 0 O 

8.SSU 

+) 

J 8 



H B 

+) -H 3 O , 

. .p +> +> +> 3 

O' 3 +> 3 

0> B O 3 O) 3 

M fi H O B O' O 
rl fi > 1 -rl fi _3 



O »M 44 H 
B -H 

•M M 3 +> 
3 X) +> 

M 

3 M 3 
+> 3 



O 
| 

CM pt| 

fi o +> ,fi o o ^ 

+> O +> O M 

3H 3 3 H +) O 

rl O fi -rl 3 O *M 
O +> .BOO 
. 3 C -P »fi -P 

H 3 3 +} 3 

O H O 3 O 

+> fi »M +) rl • 

B 003 3 *M 

O M O 3 fi O 0 

3 44 in rl O (fl 
44*0 0044 Q *M .fi 
OH OO O ifi 44 M +) 



3 

3 

0 

•rl 

> 

•8 

S’ 

•H 

iH 

1 

CM 

* 



B 

O 

•H 



O 

CM 

B 

H 



2 

3 

B 

3 

O 



3 

M 

M 



8 ,+) 0>H 3 +» *rl *0 B +> 3 O 
p +) 3 Pi+> 4J O p 3 3 0 Q 



0 3 3 + r 



3 3 
*0 • 
0 ) 3 r3 

B -H o 

H rl fi 

B > 1 *rl 

M O 
3 B 



O 3 -P 
+) O CO 
3 ,fi O 
3 0»+> 
O) B 
fi 3 -H 3 
•rl H H 
fi 3 H Q 
MO-H.fi 



33M _ 

P« 0 0*0 3 £h 3 3 H X) M 3 05 3 (M *M CQ O 05 C4 



O O 3 Pi 
+) *0 0 3 3 
3 3 +> *0 

fi 3 *d 
0» 3 3 0) 

fi -H 0»iB. B 

•H C C W -H . . 

g -H -H -H +> • Q Q 
3CMH fi +) <P E S 
3 -H -H 3 3 3 3 



S’ S’ 

rl *H 

> > 



§ 

•n 



CO 




3 

H 


M 




3 


0 




+) 

3 






E 


% 




3 


44 




3 


O 




0 


3 




•H 


.fi 




M 


: u 




3 


44 w 


• 


> 


• 3 


3 




44 3 XJ 


44 


M 


3 +i 3 


O 


0 


3 B 


3 


CM 


•P 3 -H 


42 




.B fB 


T) 


3 


fl) +) O 


• 


X) 


42 3 


0>43 • 


3 


•P Vi g 


BOH 


3 



CM 3 



•H O 
■P " O 
B 3 +> 

3 42 



3 

O) 



rn J O CQ Q +) O) B 
3 *0 4J M g . fi -H 



H 3 3 

O H 44 +> 
O fi M B 



+> 

3 



§ 

3 



M -H +> 
B O +> 4J 

3 CM +> 3 

0 3^ 30 

? O ^ H O 



Ml 



O 

0)B*o o 

B 3 O +j 

r( 



+> 

O) o 



B 

•H 



3 3 »0 §6 % D)«d 

H 4^ H +> B H 



2 

M 

O 

O 



+> 

M 

£ 

0 

1 



3 3 J! 43 fi -P ^ 

+) +) -H +> 

3 3 cm % ^ 3 cm 
•H -H O 3 O O 
M M +> 3 
Pi PiX) 3 >i M X) 

O O QH 3 fl) O 
M M .fi Pi £ Q<fi 
Pi ft+) I p +) 

Pi Pi 3 3 > M fl) . 
3 3 E O Pi E CM 
3 0* 

0» 0) O' CM fi O' O' O' 
fi fi fi H fi B B 
•H *H *H ^ +) *rl *H *H 
+)+)+)+) O +) +) +) 
00033000 
333H+>33 3 
HHHH OHHH 
3330M333 
COCOCO OOiCOCOCO 



4(QU Q Pa Pci O 






Pi a CQ 



• • 
o > 



o 

ERIC 



"v 



172 





0 

rH * 

U> 0 0 

£3 0© 
•H +) Pi 
£4 Pi 


>1 


0 


0 rH 0 


0 


0 rH 4> 


0 6 


0 


>00 


0 


£4 




0 


44 


CP 0 


M £3 




•• £3 0 


0 0 


0 -H ,£3 


44 -H 


£3 


(C ^ • 


CP+) 


0 


+) 0 0 0 


G 0 




0 6 C *p 


•H O 


£4 


H 0-H £4 


C -H 


0 


£4 ,£3 0 


0 44 


0 


0 go 


0 -H 


rH 


* 0 CP 


6 O 
$ 


0 


CPH 6 . 




£3 0 >1 


T3 Pi 


0 


•H £4 £4 4-> 


G 0 


0 


■P 0 0 0 


0 


£4 


0 P|+) M-4 


rH 


0 


P Pi 44 0 


H 0 




0 0 0 0 


0 -H 


A 


Pi 


O P 


P 


0 0 0 H • 


•H -P 


Q 


■P -P rH P 


+) 0 


% 


£3 0 £3 0 0 


O 0 


Pi 


0 -H 0 -P 


0 *0 


A P 6 CP £3 0 


P £3 


0 


> Pi-P £3 0 0 


Oi'H 


0 


0 0 -H O -H 


A 


0 £4 0 C -P 


0 0 


£3 Pi-r-vH *0 -H 


0 +) 


0 


0 PlTl 0 0 > 


-P 


•H 0 0 4> 0 -H 


0 0 




■P C • *0 • -P 


'O 0 


0 


0 CP CP-H 0 A U 


0 rH 


Pi 


0 C £3 0 'O P • -P < 


6 O 


•H 


U -H -H g -H 0 0 0 


•H 


A 


0 P A 0<HHH -P 


0 -P 


• u 


P 0 0 * rH -HO £3 


A P 


■p 


Pi 0 6 w MH +) MH 0 


0 


0 MH 


§6 H P 0 T3 


»0 


U 0 


>i * 0 CP 0 *w > 0 


H 44 




-P*0O£3UO-H +) 


0 0 


44 CP 


0 'O £3 -P -H -H 0 CO 


0 


0 c 


44 H -H -P P 0 0 


A £3 


•H 


0 0 A -P A Pi P »0 


0 0 


£3 0 


0 -H O 0 0 0 >i,Q 0 


•H • 


0 Q 


,0 0 £3 O H +> 0 -P 


0 -P 0 


•H Pi 


P 0 6 0 0 


0O0 


+> 0 


0 ap p p p 0 


•H 0 0 


0 -H 


P 4 OCPPO 0 OO 0 

poem P 1 P 1 P 1 P 1 0 


-P »0 0 


0 »0 


•H 0 0 


P 


P0-HAOOOO 0 

Pi 44 +> 0 P P P P CO 


> P P 


•H *0 • 


•H P 4 Pi 


•0 £3 P 


P Pi Pi Pi Pi 


-P 


0 0 


CP P 0 >1 


O00 


CP CPE30-PMCPCPCPCP 


0 A *H 


£3 CP £3 


•H 0 £3 £3 £3 £3 £3 


Eh A 


•H fi 0 


0 0 0 *H -H -H -H 


•P -P 


+) *H *0 


•H 0 0 +)+)+)+) 


£3 


o > - 


■PHPCPOOOO 


0 • G 


0 0 6 


UCPOE30000 


»0 0 -H 


rl c O 


0 CPMH -H rH rH rH rH 


0 H 


0 0 £4 


PO000000 
ft CPA 0 CO CO CO CO 


+) A -P 


CO 05 Mh 


0 -H 0 


• • 


• • • • • 


0 -H 
H 0 0 
HOW 


as h 


b « PJ a S3 


Aid 



<u 

5 

(0 



z 



z 



• 


-P 


+) 


0 


G 


0 


-p 


0 


-P 


p 




P 


0 


0 


0 


A 


rH 


Pi 


O 


0 






-p 


44 


6 


0 


0 


• P 


6 0 




0 p 


rH 


0 


P 44 


0 0 


O 


0 


0 A 


•H 


■P 0 


0 


-P 


C +) 


•H »0 


0 


0 P 


p 0 


•H 


O 0 


0 *A 


P 


rH 


>00 


0 


G 0 


A *H 


-P 


0 > 


P +> G 


• O 



• 0 -H O 0 -H A 0 

0 ? H 4h +) ^ 
iC +> & CJ» 0 

4J O ID M J)>0 Cfl 
(0 A >0^0)00 

rH rl d) +J S rl 
0 0 0 
0 ,£3 g 44 



A +J 
-P (0 



£3 

o 



<u 



•H 
O 'O 
Q) £3 
*0 (d 



£3 

O 

£4 

•8 



0 o 

P -P 



0 

£3 

-H 



0 A p 

U 0 
0 O -P 
0 -P 0 



A 'O W 
0-PES'OOAW'd 
O 0 0 0 
0 £3 0 A -P CP O 

*H O H ft W (0 £3 4-) 

0 0 A -H 
'O 4> 4> 0 
CP 0 -P -P 

£3 ,£3 +> 0 £3 

•H 0 £4 U 



£4 

£3 £4 
0 0 
'O 
T 3 £3 
0 -H 
U H 

0 >i P O -H 
<HU<HU<H00 



£3 

O 

•H 

-P 



U -P -H 0 



H 

£4 



0 -P £3 Pi'S Pi 
0 
0 






>. 
• -P 
0 -H 
0 H 

53 a 
0 0 
-P £3 
•H -H 

£3 *8 
0 
6 



0 

o 

£3 



£4 

•H 



0 

5 



0 0 
0 

6*0 
O £3 
O -H 



A w 
O 0 
flj H 4J 
rH 0 0 
> »0 
0 0 
•CO o 
-P -P 
O 

£3 -P 0 

0 . ^ 
£4 +> 

0 0 0 

0 -P rH 

> 0 

•H 6 QJ 

M P A 

*0 £4 -P 

. u 

>1-H £3 
0 6 0 
rH 

H 0 0 
0 ifi H 
Pi-P 0 
-P 

»0 CP 0 

§.S e 

»0 

0 0 
£4 0 



0 0 
0 U 
0 *H 



0 P -H -p 



0 0 CP CP 0 CP CPA • 
£3 £3 £3 £3 «0 

CP CP-H -H CP-H *H CP 0 
£3£34J-P£3£3£4£3£3 
•rl H 3 3 -H -H 0 -H -H 

£3 £3 0T| A 

PP6EPO00U 
OOOOO 0000 
EhEhUOEhJSSOh 6 



0 

CP CP 0 

c ^ 

CP-H 
£3 O 
•H H 
CP-P 
£3 O 
0 0 

e u 



0 

H 
p 
0 
CP-P 
£3 O 
H 0 
£3 £4 
P 0 
0 A 
& Eh O 



rtJCQOQWfaCDffl Hb« 



MACHINING EXPERIENCES LEVEL I 



173 




MMiiiliii 






— ■ 



H 

H 

P 

P 

S 



CO 

CO 

2 

ft 



P 

P 

0) 

5 

3 

'» 

*o 

® 

p 

(0 

P 

u 

0 
(0 
(0 

< 

u] 

® 

•H 

P 

•H 

> 

•H 

P 

5 

S' 

•H 

G 

•H 

1 



t 

s 

& 

0 

? 

1 



o 

mh • 
2 * 
jS5 

60 

<8 (D 
P P 
0 C 
ftO 
o 
o u 

p 

>1 O' 
P c 
•H •H 



•g <U 

8, 14 
10 *> 
U O' 
C 
<D P 
£ H 
P H 
P 
0 P 

■S' 0 
^ •• 



•H 

> 

•H 

•H 



0 

(0 

d) 

P 

ft 



d) H 
£ P 

5 P 
•o 
c 

•p d) 
ftp 

5c 

d) o 

d> to 
*0 c 
o 

o P 

H p 



tt 



2 

•H 

P 

o 

d> 

*f“ 

8 



•• 

a 

a 

P 



•u 

<D 



6 



M 

Ol 

a 

•H 

6 

(0 

d) 



2 

•H 

P 

(0 

rH 

S 

•H 

S 



P 

o 



(0 

a 



<u 

N _ 

p »o d) 

■ gi- 

w C 0 TQ 

o a 

•• d) P (0 
0) N 

cp co* 

P 0 p C 

2 *00 
d) P ft p 

p p d) 
d) 10 MH P 

*0 ft o a 



2 

o 



fs 0 ) 

d) S' 
*0 (0 
P O' 



(0 

a 

•H 



o mh p 

woe 
ph 3 
CPC 
•H (0 
M ’H * 

ft p d) 



a 

o 

u 

• 

u ^ 
O *0 
d) 



*o 

® 



p 

H 

c. 



o 

•H 

ft 
0 
o 
(0 
,C d) 
P H 
P d) 

£ P 



M 



d) 

H 



p 

o 



•• 

c 

0 


C P 0 0 0 
H 0 A P P 
& 0 

P MH - >i 


•» 


18 « 
S' S' 


•t 


p 


O' 0 0 *0 0 


P 


P 0 


0 


p 


C ,C _® 0 


c 


P O' 


0 


0 


H 0 A3 H P 




c 


p 


0 


*0 P H C 


g 


0 O' 


p 


P 


0 »0 ftp 0 


0 


0 C 


0 


c 


0 C 0 P 0 


p 


0 rH 


g 


c 


04 0 *0 *0 0 


c 


S ft 


0 


E 

0 


t 


0 

0 

0 


• 


fi 

0 


O 


< 


s 


< 


2 



’! 

,C CO 



w .«o 8 

c 



0 •§■§,> 




§ £ V CO 

<0 <i> p 

+ P 0 

(0 ft ® 

„<&h 

£Sg-“8 

0 O ® 

0 -HP 
p P 
5 5 M (fl >0 

B ft,c c 
c PH 

rH £ . „ . 

•10 O ® P 

ow^oE'd'O 
p A 4 o d) pc 
oo * ,c *» d> p 

A« 0 P 0 d) ,Q P 
U|C MH * 0 »P P 

o <0 *o a p c 

PPPO 00 OO 

® d> a co d) o» w 

0 « ^ 

O' Q P 

C ft O' O P 

C d) _ _ 

•» *H 0 P MH C C 

£ £hH C P P O 

did o d) o oo 

CO M P O co ft 2S 



p 

& 

8 

ft 



O' * 

C O' 

P c 

*0 P 

mh 

10 0' r O O' o o 
^C (0 C 
P^P CO CO 

co »o *o p p 
C *H w P c C 
O > H > <D d) 
•H p 0 P H H 
P *0 g *0 jd jd 



O 

(0 

P 



■H 
* O 



O' 0 O' 



A P P 



mh c*o c && 

P P <D a) 

MH >iMH >i 
OH O rH I— | rH 

.. ft ft 10 Cg 

d) P d) P C g 
Dtp O'p o P 
>0 H O H H O 
d) a d) C P d) 
HfiHEOO 
£ £ 0 

o **0 * p »o 

C O' c 0 "P c 

5 C AJ C to • 

p p O' co 
O'P O'P C co fl 
C O C O P H o 
•H fd *H (d 4J (d 'H 
>1 P >t P c g p 
H P rH P ft p o 

ftfl ftrQ g u Id 

ft C ft C OOP 
C CO < co O *0 M-l 



A u 



CO 0 
0 p 
O O' 



•H 

p 

SJ 

o 



O' 

0 * c 
O cop 
0 P P 



c 

p 

0 

I 

o 

p 

0 



p 0 p > •«-» 
C *0 *0 
O 0 H 

0 8„8 
O' 0 ^ 



o 

p 

MH 

p 

o 

a 

0 



P 0 0 

P ft d> *0 PC 

•O g p C >0 

0 C 0 0 

C H P • »0 ** 

O O X O' ft 0^ 

P 0 c O' ft 0 P 
0 -MH P C g 0 O 
U M P P 0 P MH 
HU f O,C0»OHC 
>OCP0HUPft 
d) h 0 p o M o 
»0 fit $ 0 ,C ^ H P 
rH 0 P 0 MH 0 

2 0' ® O'® 0 c # 

• C 0 P C P P 0 * 0,0 
PC , O C P 

a: o m h 0 ft 

^ «* o O PP 0 
0 0 0 0 O 0 *0 • 
0 p g MO 0 

P 0 p 0 P O'P 

C 0 '>H 0'0 0 i>'nC 0 
P 0 C w ftCMH C P & 
• p p p p p * * p 



0 

rH 

ft 

p 

p 

rH 

i 

p 

o 

MH 

0 

X 

o 

o 

rH 

^ • 
0 

O P 
p 0 
0 ft 

0 »Mh 

c o 



p 

c 

o 

p 



H 1 

H 



00^P00C^P000^P 
0 CCC 0 H 00 C 0 PCPP-. 
0 -HP C 0 O' 0 ? C p 0 i-» ft 0 P 
p »d ft O PCHPQ>H<O 0 OP 
ft< 0 2 ftldOflg^ ft< "O CM *0 



m 



o 



w 



0 

ft 



o 



X 



H 



o 

ERIC 



PI 



174 



•• 

fl) 

u 

C 

fl) 

•H 

U 

CO 



o 

p 

P 

U 

& 

(0 

s 

5 



IS 

§ 



? 

c rl 



CO 


»o 


fl) d 


P 


id • 


id 


CO 


H 


10 H 


fl) 


<D id 


P 


•H P 


• 


p fl) 


(0 P 


p g 


0 *H fl) 


•H 


Pl (0 


p (0 


p 3 


id id 


p 0 


p 


Pl*ri 


p 


p 


fl) id 


h id 


> p 


Id > 


•H CQ 


u 


p d 


•H P 


»o id 


(0 o 


^ p 


>1 


>ip 


p >1 


id 


PlP 


H P 


•rl 


h id 


fl) H 


2 2 


P *H 


PiP 


•PP 
io id 



S'D' 4 J &c 
C C C C *H 
•H *H (0 *H p 
C C H C o 
•H *H O *H <TJ 

m id o id g 

H H OH 

&g*o 

W W P H P 



< m u 



5 

■p 

id 

6 

■s 

c 

Si 

P 

fl) 

d 

0) 

o 



• 2* 

, a> c 

hrliH . „ 
0) *0 C H H -H 
P a 0>H H g 
C *H *H *H *H 



•O 
• 0 ) 
Q) P 
H W 
O -H 
•d G 

•rl 

id 44 

a) id 
o 

2 fl) 

»o o 

2>o 

ftg 

O Pi 

;* 

o a) 

P H 

(0 o 

O'* 
c O' 
H (J 



id 

a) 

o 

•§ 

8 

04 



•H 

P Q) 
P O 
3 3 
H *0 
0) 
O P 

• _ *0 
o a) *d c 

P H *H Id 
O 0 

0) P H G 
H P O 
OP -H 



(Q 

0) 

O 

•rl 

OP 

•o P • 
•H H 
O' £ H 

d , H 

»0 «0 
Q 8*0 
fi^go 

S S 8 



D**H *H 

c a) p 

o P 
0) 3 

p o 



a) 






0) 0»P P P P O 

> c o id p 

Id P CO p 

MM 

•H § 8 % O 
P P 

P 0>P O' O' fl) 

Q) d o o»d g > 

G -H O d *H *H *H 
. fl) >i -H > > CO 
dPHOPQQld 
d W PiP PEEP 
o id a id o a) op 
UP<OOOSOS(d 



•H 

W 

P 

0) 

P 



% 




10 

H *• 


10 


g 


O' 0 »0 


M 


p 


d o fl) 


O 


p 


•rl P Pi 


0 


p 


p Pi 


H 




id h o 


p 


0) 


fl) H P 





fl) 

0) 


O 


> 


P 


% 




10 


& 


fl) 


d 


« 10 


•H 


(0 *H 


•O 


H > 


P 


id w 


O 


p 



P 

P 

*0 

d 

id 

p 

id 

fl) 

H 

O 

id 

2 

id 

is 



a) <dh 

P P H 

id id p 

•H -H *0 
Pi Pi P 

88 a 



»0 
W a) 
3 d 
o -h 
h p 
p o 
id id 

> e 



P 0 )^ Pi 
D P W ID 
P fl) fl) 
O PX 
w p d 
•O P O 
fl)p X P 
fl) u-n 
Pi o P to 

CD p Q| 

wo-h 

p dp 
Oxd o 

‘ T wp 
O' o 
■H 

p-i O' 

d 



(0 



. . d 

8 <d 

ft o- 
cop 

tJ«W « 

*°ij 

P . id 

O TJ H 0 ) 

bS *3 



iq 

& 



Pi Pi O d O P ID 
PiPiP O P BHU 



Id Id 



? id co 

O' (0 
d id 
•• *H p 
fl) > 

P Q 0) W 
P E d *0 
Id ID -H P 
H P p 

_ o 

id « id 

h g 

8*2 
•H 
P 

id p|p id _ 
p id id w E 

a ID (0 H ra 
O P P H 3 

^ id d id o 

d-H Q) 

|U 

^ 83 _ 

Brn-H 
Pi»o id 



id 

5 

>iW 
P jj _i 

id id id d 

PlP 44 p 



d 

0 

•H 

1 

O 

fl) 

P 



od 

52 

G -H 



10 

P 

P 

*s 

• O' 
Or d 

H 



> 

1 

P 



id id P p h 

d H 
O' 0'*H 10 •rl 

dcid'OP 
•H *H E *H *0 
UM d P 

. id ro *h p o 

Pi ID g W P id P 

. ? H H 

>1 * o o» dp 

P '(DOC &P 
ID *0 C P H d o 
P H *H p Id H 
Id ID p *0 p o 
( 0 -H O ID d 

id d o 



p 
P w 

&• 

28 



p 

5 



Jljoj 



2 

■H 

10 

id 

p 



PrH P E O' d 
p d id 
O' O' O' id O' O' id 
d d d o d d O' 

•rl *rl *H *rt *rl *rl * d 
pppppp (O-H 

OOOHOOPi> 
<D<D<DO<D<DgO 

fl)Q)fl)QiQ)<DHQ)(dP 
CO CO CO (0 CO CO O PS *0 Pi 



d cd . 
x -- H p O P . .. 

Pip p to p id p 

O' P Id rN 
d o p h O' O' O' 



•H 10 

• o w 

prlQfl) 

fl) P H P 
O' O O' o 
d id o»p 



O fl) 
Dtp 



•< CQ O QH fe o 



d SC C 
O *H *H *H 
_P P P 
O' O 10 U 
d fl) d 0 ) 
•rl H •»-»H 
(0 fl) T) fl) 
dco < co 



X h b 



• • 



K ax sa 



t • 

o« a 



ERIC 



Suggested Student Activities 



175 



Q) 



l 

U 



(0 









3 0 


3 




>1 






P 3 


P 


43 






3 44 


0 


p 


ro 






6 U 


3 


•H 


w E 






0 3 


M 


£ 


3 






U 3 


3 




(0 




3 


0 


43 


3 


i — 1 G 






•H *0 


T) 


H 


3 0 






E 3 


>1 


45 


41 *H 




0 


43 


3 


0 >P 




P 


3 3 


P 


P 


G 3 






*0 *H 


•H 




•H 0 




3 


•rl G 


H 


3 


G *H 




P 


3 *rl 


•H 


43 


3 44 




U 


G 41 


45 


P 


0 ) *H 




3 


•rl 


3 




B 0 
3 




ft 


3 


G 


41 






43 


•H 


0 


•0 ft 




41 


P 43 


43 


*0 


G 3 




0 


•H p 


0 


3 






*H 


3 


3 


H 




3 




E 


45 


H 3 




U 


3 






3 *H 




•rH 


3 • 3 


3 


$ 


U P 




P 


H 1 C rl 


G 


43 


•H P 




3 


0 P 0 


•H 


P 


p 3 




•H 


43 G 43 


Pj 




0 3 




U 


3 , 


p 


43 


3 *0 




3 


3 H X 


3 


P 


P G 




P 


N 3 C 


• P 


•H 


ft-H 




O 


•H >3 


3 3 


£ 




3 


3 -H 3 > »g 




3 0 




U 


3 P 


•H 


H 


3 P 




3 


3 0 * 3 


u 0 


H 






43 


3 3 P *0 P 


•H 


3 3 




U 


0 G 


>1 3 


M 


«g 3 






•H H 3 


*0 


3 rH 




$ 


M 3 0 


3 H 




B o 




G 


3 & OH 3 


$ 


•H 




•H 


> -H 


*H -P 


43 


3 P 
45 M 




3 


0 3 
41 3 


a§ 


P 


— « 




0 *0 3 


41 


•0 




P 


O 


3 44 


0 


H 41 




0 ) 


3 *0 3 43 0 




3 0 




'd 


G G «0 P 


3 


0 






0 3 0 


3 


3 


43 G 




0 


•H M 


G »0 


3 


3 0 




P 


CQ rH ft 0 C 


G 


•rl 


• 




C 3 




3 


3 p 


3 


3 


3 G 0 


3 x 


U 


3 0 


3 


P 


E 0 P P 


3 



•H _ 

+>•0 o 



* H s 



s 



•H ft ft 
P 

O Q) w 

"£3 

P P 

M 

3 • G 
•O 0 ) -H 

g h 

P 45 P 
to >h to 
to *H 

H CO Oi 

a as 



•h «g P 0) g 

U 0 0,00 

Pi g) 3 o -h 

0) 43 p p o p 

G p 4i to 43 3 

rH , _p > 

D> 0 > B> 

C C C O' O' 

•H -H *H G G 

M P G *H *H 



(0 

£ 

P 



(0 



S' 

•rl 



^ *0 

j?g 

•H -H 0 O-H OlH O X 
•O 43 3 ft 43 CHH O Id 

id u id g u 3 -h p Q> s 



8 



IDOflHh O 






o 

ERIC 



MACHINING EXPERIENCES LEVEL I 



176 



H 

H 

H 

A 

•rl 

8 



G 

O 

(0 

c 

o 

•H 

A 

(0 

P 

§. 

O • 

1 0 

O^r) 

c o 

•H O 

§* 
rH O' 
rH C 
O *H 

4 h g 

il 

A (0 

'S 



B 



O TJ 
MH C 
P (0 

o A 
«P 0) 

s B 

A (0 

•rl (0 
rH <D 
•H O 

(0 O' 

u c 

•rl 

10 > 

H Q 

<3 6 
G a) 

»o p 

•H 

•rl •• 

•0 ft 
C 0) 
•H «0 
G 
C -rl 

(0 u 

ft 01 

P< 

C> A 

H O 
0) G 
> fl) 
0 ) fl 
•O 

fl) 

Ofl 

A 



•• 

!> 

•rl 

fl 

U 

0) 

i 



a 

•H 

a 

(0 

3 



JU 

> 



O 

c 

•rl 

G 

ft 

(0 

0) 



?! 

•rl 

fl 

(0 

H 

§ 

•rl 

S 



P 

0 



(0 

g 

(0 




•• 

10 

c 

o 

•rl 

fl 

(0 

U 

•rl 

G 

3 



o 

V 



1 0 

a „ 

ajs s*s* 

ft • P *H . 
fl) O _ A (I) »0 
GAAP fl fl) 
H CO D fl) C 
fl W-rl 



•rl 

P 

»0 

(0 

fl 

fl 

(0 

fl) 

rH 

? 

(0 

fl 

•H 

fl 



(0 

fl 

fl 

fl 

G 

& 

0) 

C 

fl) 

u 

MH 

O 

fl) 



I 

fl 

i G 
•rl O 
rH 

10 * 
U Q) 

rH 

P (0 

fl) U 

•rl (0 

ft 0 
fl) G 
> (0 



•• 



(0 

P 

a 

•rl 



fl 
fl 

H 
, (0 

AUP 
U fl) 
O fl) fl 
fl) 




fl « fl 



03 



•• 

fl 

G 

i 

p 

G 

(0 

(0 

fl 



•rl O' fl) fl T) 

P C OMO'H g 

*0 • 10 G w o 

fl) (0 O'A P 

O' O' O' 0» G G O 

C G G *r{ O -H 

•rl O ’H ft ft £ 

A O'A fl) G - 

O U fl W W Q) 

0) fl fl) G <0 P <0 

fl) < 1 ) g) -h 
O 2 ft to 



SJ «• 

§26 



CP u 






•A 
fl O 
C 10 
•H fl 
•OJJ 
A & <0 
•O a 

fl) O fl fl 
Ah u h 



•rl 

c 

• *rl 

H MH 
<0 ^ 
A 6 



to U fl) A 

fl) ft H 
r> O H 

rl U-rl 

P 



r© 

fl) 

•rl 

MH 

•H 

U 

a 

to 

o 

fl 



fl 

u 

s 

p 

o 
u 

o 

• fl 



c 

o 

(0 

H 

fl) 

(0 



fl 

o 

fl) 
p 
• p 

(0 o 

fl) 0 



10 00 



P fl 



K mh (B ft 

(0 fl) 

to to p A 



c 

•rl 



to 

fl 

•rl 

fl 



•rl 

■Sh 
„ 0>0 
0 C fl 

* 5) ^ 
to W Oi A 
fl) to fl) (0 fl u 



0) P 
U P 
X G 



P 

o 



_ u 

to fl) 

ft ft 

p 

o 



•H H 
P *rl 
fl) U P 



fl) A H to ^0 

O' O'MH O' O' 

c c c c 

’rl (0 *rl *rl 

- > *0 fl • 

C Q A C G fl 

H 6 fl -rl 3 G 

P fl) -rl P O fl) 



2 



SH O.C 
GOG 
(0 O (0 

p fl p 

(0 (0 
- . fl) fl) fl) 
rH rH A H 
H O fl O 
P (0 

00H0 

O' (0 O' (0 O' fl) O' 

C C C0 C 

•rl CO *rl 10 *rl C *rl • 
f 0fl) r 0fl)»0-rl f 0fl) 
CHCHCPCH 

Tj g 1 !} g*U D ’U g 1 

0(0000(000 



to 
G 
C 

rl 

P 0 C 
O fl fl) 

> P 



O fl) 
fl 



o 



• • 



• • 



< CQ UP W fa 



• • 

o as 



Applying knowledge of angles 



177 



£ 

I 



•• 

0> 

0 

c 

<D 

•H 

O 

W 



•a 

g . 

(0 

(0 H 
0 ) 10 
•H -P 

tit 

U 

8 o 

ft-H 

P 

H 10 
10 > 
U 

•h m 

(0 o 

lu 

0<-P 
•H 
( I ) iH 

■P rQ 
10 
O' C 

G -ri 

•H ,13 
X) 
•H 10 

10 g 

H 

ft 0 ) 
X ,C 
W -P 



c 

o 

•H 

44 

10 



£ 

g 

H 



* 

5 > 

9 

CD 



9 

H 

M (0 • 

10 <0 CO 

(0 <D <0 M4 

Cp*h &*d 
G ,C . d> 

•H O >)H 

> (0 -P H 

Q g d> <0 

g m o 

0) P (0 

P 0) w,c 

4J (0 

h -h 
Ol H 10 H C 
GO ) (0 *rt 
•H P W 4-1 

■P 40 -P Ol 
10 fit C 

m a a> 

0 > flf B 
ft 4 -> 

o <D w 

■P 

C 10 



M 

£ 



! 

10 



10 



0) 



C U 

H O 

e 44 

rS 

10 0 ) 
O -P -P 
»“> G (0 



(0 
C 

0 

•H 

1 

a 

<D 

M 0 ’H 

S .1 
0) >0 
44 «H 
i 0 u > 

(0 -H 

, & 

U co 









CO 


CO 




>1 




c 


rH 






O' 


0 


0 




co g 


c 


•H 


0 




10 


•H 


44 


44 




CO 


G 


(0 






H C 


•H 


0 


U 


• 


a o 


iC 


•H 


0 


CO 


m *h 


o 




M4 



H «0 *H *H 
P (0 <0 U 

g»,e g» 

0 O' p 

ft'H CO ft 
QiX rt ft 
10 10 O 10 
E O 

0» 44 H 

-H ( U »0 S 



&9 



<0 

•H 

a! 

I 

& 

u 

'H 

44 

•H 

O 

& 

CO 

u 

0 

44 

CO 

0) 

01 
§ 

H 1 

•H 

•P 

t* 

O 



(0 £j 

(C *0 

01 CO £3 *44 

CJ *H O' O 
•H >i U G M 
■P H Oi*H o> 

d) IS o u § «0 

a) -S 2 oi o 

8 3 * 3.8 



8 0 
10 
ft44 



Oi U 
G 



0 44 gi ^ 
CO ,8 «0 -H 



o 

•H Q) 

4 -> H CO 

O Ol iH 

(0 Oi O 



a u 



0) +» 
ft o 
ft a) 

0 H 



Oi 

85 

6h 

8 & 



4 O 041 0 .. s 

Pi 014-1 CO W 44 «cC 



a U 



CO 

0) 

•H 

•P 

•H 

> 

•H 

44 

9 

44 

G 

•8 

s 

co 

•o 

ai 

44 

CO 

a) 

§1 

& 



oi +» 

G 10 
•H V 
G -H 
10 44 
(1) *H 

g O 

«& 

G CO 
10 

rH 
«H 10 
10 *H 

a u 

•H +1 
4-1 CO 

95 

U G 

ft-H 

CO O 
10 44 

<|) CO 
>0 <D 
(0 H 

S S 

44 

U 

•o 

rH 44 
0 O 

5 C 

CO O 
•H • 
CO -p CO 

<d a co 
•h a 
+» »o 

•H O 

> u .. 

•H ft ft 
44 

O 0) CO 

*§2 

44 44 

C 

0) • c 

•O CD *H 

ss* 

CO -H CO 
CO *H 
rH CO CO 

aas 



JS 



CD 

O 

s 



t 

M 

•H 

0) 

s 

01 

c 

•H 

44 

CO 

0) 

44 

s 

10 

CO 

CD 

r4 

01 

G 

(0 

CO 

a 

o 

•H 

M 

j> 

O 

44 

CO 



•r4 

U 

a 

CO 

41 

CO 

G 

•r4 

8l 

(0 

44 

g 

•r4 

£ 

O 



O 

0 

44 

G 

•r4 

CO 

CD 

01 
g 



O 

o 

44 



(0 



U 44 
CO d) O 

tils 

<D a c 

44 O 

CO o 

' rH 

CO (0 (0 
Ol*H 

C U £ 
•H a) 44 
$ -P *H 
co a) a ^ 
p g 



•H CO 

if 3 

*0 O 

•H 

•O P 

rH (0 - 

0 • J > H - . „ 

CO O »0 V 

01 CD 01 O O' d) 
C H G 44 O' C 44 
•H 44 *H firj B) 
•O H «X d) *H *0 P 
C H O CO «0 G d) 
•H O d) O <0 *H G 

o £ S 6 S ' 



< n uq 



o 



MACHINING EXPERIENCES LEVEL I 



178 



§ 



% 



• • 

3 

P 

•H 

P* 



<D 
U 
I (0 
10 <M 
M M 
3 S 3 

a n 
o 

H 
O' 3 
C H 

Is 

i-t A 

o 

m o» 
c 

0 ) -H 

P C 

gf 

o 6 

<M 

Vi *0 
“ C 
(0 






O 0 ) 

P O 

. 3 

P M 
•H 3 

H 01 

3 P 

8,5 

10 VM 

O 

(0 

0 ) 

A O' 
P C 
•H 
H G 
(0 *H 
3 P 
10 o 

•H (0 

5 e 

S a 

■H M 

2 $ 
P <2 
p P 
to 

G 

•H Q) 

ap 

H G 

3 O 

0) (0 
•a a 
_ o 

O *H 

H P 



* 

•H 

P 

8 

§ 



8 



(0 

0 ) 



3 

ts 

. 0 ) 



•• 

01 



(0 

JS 

0 ) 



p 

(0 



Vi 

3 



10 

i 

i 



•• 

c 

o 

•H 

P 

(0 

O 

•H 



Q> 0) 

•h R i »o 

3 P 3 3 
^ MG 

• >,2 
..you 
V W A A 
e 

g«jj* 

0) Vi 10 
P O O 
3 $ *0 P 
*0 G 
CM (0 10 

P 0 A t! H 
to 0 ) 10 10 
CO U -H a*H 
P-H C Vl 
C P -H CM d) 
•H CO P O P 
M -H (0 

a m -* m g 

3 0) G 

2 P 0 
H O -H 
P 3 P _ 

„ V (0 CO 
O »(0 p c 
GP 3»0H 
•H U aop 
*0 Oh 

(0 *0 -H *0 

3 C CM o c 
OS 10 0 &I0 



•• 




s 

10 



O H 

'S St 

*. c •* o 

&oop a 

o* o> ap 

W 2 *0 *> 

~ & y * £ 

O' 3 _ 3 
PP 3 

8 8 «m 



5 



<0060 



<W 

Vi 

o 



3 <0 

*Hp 



3 

6 

•H 

1 

■8 

S 



I 



i 

P 3 
< 0 H 
<0 

P O 

0 3 

M Vi Ql 3 
O' O 3 G 
G *0 *H *0 

32335 



3 jjj O 

* M 44 

88 

*3 

3 



8 



•It 

P 

G 

| 

3 






M 

I 

I 



N 

•H 

3 



3 3 
P*0 
3 -H 
*0 3 
P 
O 2 
P O 



G P 
. _ -H 3 

3 iH »0 3 J 
<0 0 3 
3 Vi 3 O 
ae^*«p 



(Q 



O 

O 

P 

6 

•H 



O 

o 

• p 



s 



6 3 
O 3 O' 
*H 6 

•COO P 
O P 0 C P 
3 3 P *H O 
• g 3 3 O 
_ M 

*°& 



3 

•H 

fj 3 
3 P 
Vl 3 

.h 6 

0<H 

c° 

O 3 
•H N 
P-H 



•• 

3 ) 

0 

•H 

1 

! 

$ 



? O' d) 
3 G P 



! 
P 
3 

I 

0 

.5 

•H 3 »0 O' 
3 3 C 

O G 3 

CC A C 

• -H -H B M 



&. 



O' ' 

C O' Vi H 

•H C 3 3 

S * ^ * & T 1 

r O 3 Vi 

3 OYTJ 0 »P 3 
v fi 8 fiUP 
•H s “* *H 3 
3 *0 0 lu P 
S -H 3 -H O 
O > H > CM 

•H -H 3 -H *0 O 

p *0 g >0 3 

O -H 3 3 

3 * o *cm a 

M O ' 3 O' R 

CM C *0 C *0 P 

•H -H C 
CM >«cm >t 3 »0 
O H OH. C 

a a'o 3 

3 -H 3 -H 3 
0 >P Cnp 
3 H 3 H 
3 0 3 0 
G H £ 



m 3 

a N 



3 



§ .8 

,Sg\S 

•H 



H • 
3 ^C 
6 3 

j* 3 O C 
O' W p-H 
C A 
■H O' O' O 
0 «P 0 «P C C 3 
C O C O H -H g 
•H 3 -H 3 p 3 
>i H >t Vl 0 Vi O' 
H P rH P a O C 
a^ a,g w o-h 
ao a o o o 3 

< CO < 30 3P 



m o 



3 

•M H 

»0 O O' 

3°c 
C P 3 
C CM >0 -H 3 
0^0 
3 O A P 
3 P 

O' 
G 

•pI 



•H 
3 

P »0 
A 3 3 
O 3 N 
CM 

O 

P CO 

c o 

3 3 p 



H 

3 



-J 

G H »CI 
■H O Vti 
O O 
O 
O 



& 



8 *0 0 »H O' 3 P 
3 C 3 G 0 



C 

O 

O 



J^jH -H H 3 O 



3 



U _ 

8 % 

O S 

U G M 3 
■H 



^ oi 



MP 3 
3 P G cm 
0 -H O 
op 
OP 
O' 3 P 
C 6 g: 

■H 3 
G 3*0 



, „ „ ...... .. IM 

3*H<0*H3*HMP , O P3PMM0 
— G M P ap 33M0'3p333 

1MI*ss58as 4 *^8 i 5 , w^ 

Id 8 g- 3 £JS 882*82 MfesS 



U Q M a 



o ac 



H 



Setting depth of cut for roughing Science 



179 



to 

id 



•0 to 

§ .iJ 

to id 
MHH 

a) id <d 

•H P to 

Si* 

a) -h 
ft w 
0 G 
p o 

ftf 

P P 

rl (0 (D 

(0 > M-4 

u to 
•HIM fi 

non) 

>1 . H 

•S 

ftP . 

•H P 
fl) H Id 

.c -h 2 
p p ,c » 
id to 
o>c 0>P 

fi'H C C 
•HflH (0 
GOGH 
•H Id -H O 

■2 E 38 

M|o 

W P ft P 



to 






* 

CQ 



'O 

* 2 

<0 4* 
d) 10 
O H 
Id G 
*P -H 
P MH 
• G , 

Q) IQ p 
O O 
Id H «H 
*P 0) 

P H P 

co id o 

P 

p id m 

id fto 

id p ft 
0) 

O' O'TJ 
G G 
•H -H O' 

G G G 

•■H "H -H 

+10 'u t> -P 

8 ! SS« 3 



H H 

n 




G 

0 
•H 

1 

£ 

G 

H 



id 

p 

G 

0) 

o 





O'H * 
G Od 

•asa 

id ft 


fl) 


0) H o 
? H P 


0) 


^ id to 


p 




ip 


O' to 


•0 


"30 
0) H 43 


G 


,C > _. 



to 

ft 



• co id 
£4 Id H 
10 P U 
id 

P 0) 

2 ® 
?o 

P *P 

o 



P 

O 



<P 



A 

0) O 
n t 

H 

> 0 ) 
W rC 



id 

p 

id 

0) 

H 

O 

id 

8 

id 

3 



P 

id 

H 



i 

“■S 

* Id 
0*H g 

c 8 



a) to 
c »p 

H P 



id 



8 

O' 



p p 



p to a) <u 

id ftPMH 

p 

a 



ft 

<u 

o; 



p £ 



to 
0) 

to *0 •• P O 
H Id 44 O P 
O H P »P 

W 

to ft 

rH -H 

o» o 43 

GOO 



p id 
3 to 



0,14 -H 
id id c 

<u a) e 

p p 
id id ip 

•h -h o 

p p 
ft ftt* 

P P Q 
P P 42 
ft ftp 
ft ft 0) 
id id 6 



P 

«p 

O' o 
G 



0 

G 

1 

to 

G 

0 
•H 

1 

O 

0) 

p 



p 4 <p id 

id id to 

<u to H 
P PH 
id G id 
H Q) 

pegi 

ftp G 

8 to -H 
G G 

ft’»"VH 

ft<d id 

id id p 

G 



•H 

P 

s 

o 

p 

0) 



O' 

G 

•H 

to 

a 

to 

•H 



P 

0) 



ftti 

8 *o 

*s 

O' O' O' pi _ pi G 
G G G G 0> G -H 
H -H -H -H G Id O to 

PPPPH'O'H fl) fl) 

0000> - PHP 
fl) © fl) fl) Q g 0 0)0 
H H H H E O <d O'iP 
0) fl) Q) fl) © P P 
IQ CQ CQ CQ ft *P ft 



O' O'-H 43 
C G CO * P 

■H -H g 0 O 

p AJ H H 

. . id id * -h o 
ft 0) E to tp 

. ? H 0) 

>i * O *P •> 

p * 0) O O 'H 

a) >0 G P to 

CPH-H Q) Id 

id ©,co ftp 
10 -H o 0) Kp 
43 id G P id 
p to g fl) 
fl) ftp p 
ft fl) O' P © © 
O O G Id ft ft 
P id H 43 O p 
ft ip p to p p 

p ^ ft ft 
O) p id >i _ _ 

O PH O' O' 
to G G G 

0‘*H -H 
_P P 
do o 
G fl) fl) 

H rl rl 
tQ fl) fl) 
G CQ CQ 



aa 



4SIQOQH ft 



CD ft 



w jas sso 



3 

ERIC 



0) 



•P 

£ 



»d 

a> 

•p 

(0 

a> 

CQ 



(0 

(0 

H 

G 



b 

% 

CQ 

G 

o 

44 *H 
D»-P 
C (0 
•H U 
C *H 
CO 44 
Q) -H 

*8, 
G (0 
(0 

rH 

H 10 
(0 *H 
U U 
•H 40 
40 CQ 

S 3 

(VH 

(0 o 

(0 40 

CD (0 
irt CD 
JO H 

s 5 

0 ) 4J 

fS 

•a 

H 44 

G o 



o 

fi 



c 

o 

■H 
(0 4J 



Q) O 

■P *§ 

> 0 
•H 
■P 
O CD. 



CQ 
(0 
<0 
U 
O 

*4 M 

p 4 p, 



(0 



_ CQ 

fia 

c 

0) • c 

»d <0 *H 
3 H 

40 ,0 40 
CO -H W 
(0 *H 
H CQ CQ 

3&a 



<0 

Z 

• • 

40 CD U 
MOO 



(0 

I 

•8 

40 

c 

8 

<0 

IH 

44 

•H 

•TJ 



H 40 CD 40 



(A 



n 

U 



*s 

44 (0 D> W 

° g, 

OrH 44 

P O 



(0 

O 

•H 



U 
O 

40 44 (0 

I 



G 
(0 10 



C 

n 

jo 



(0 

n 

<0 

■p 

8 

o 



(0 

•H U 

n a) 
a) -p 
+» a) ^ 



<0 




»d 

j§ 

n 



fl 

0) 

■p 

(0 

c 

•H 

ft 

o» 

(0 

(0 

S5 

w 

c 

a) 

n 

<0 

44 

44 

•H 

»d 




CQ »o 



8 

& 

§ 

U 

»d 

c 

10 

(0 

rH 

<0 

40 

8 

CQ 

!0 

o 

•H 

n 

n 

o 

44 

CQ 

»d 

<o 

& 

CQ 



5 

? 

<0 



»0 

c 

(0 



CQ 

»d 

a) 

a) 



a) to *d 
c _ a) 

•H (G CD D> 

£ 40 44 G »G • >1 

-H -H 40 CQ & 

CQ 40 >H *3 

W C 5 (DT3 

o G _ g> a) 

M 0*0 AU 

O O (D CO *H 

•P 40 
* 10 40 O 

u n c a 

_ <D Q) <D n 

40 <0 {>»40 G U Pi 

G G O 44 CD d) 

•H *H (0 *0 0>44 >t 
n ,C U _ 44 40 

Pi U G *2 40 -H a) 

d) CO U G (0 *3 44 

G S 3 CO CD CO 

H CO fi *3 CQ 

J3 O' O' G _ _ 

G OiG OMO O^G G 40 

0)<H S *H G G P *rl ‘H 

G u *H G *H 40 *H <0 4J £ 

•H G A4 -H ^ G S *G G ^ ^ 

Tiwo^ooucaew 
CO CO 0) U CD 0) (0 B 0) CO 

SS<5 8iS , 8iSt!S53! 



o 

40 

M 

u 
o 

• 40 
44 CQ CQ 
tJl 

O' G O' 
G-H G 
•H 40 -H 
40 CO 40 

3*3 

O 40 O 
(4 

CD CO *0 
(G |G G 
40 U G 

CQ D>.G & 
C 

d 

G 



< CQ O 



W Pm O 



« 



<0 

ERLC 



MACHINING EXPERIENCES LEVEL I 



181 





»d 




0 




43 




0 




rH 


• 


0 


w 


M 


G 




O 


*2 


•H 


G 


£ 


0 


8, 


t? 


G 


G 


U 


•rt 


O 


G 


o 


•H 




fG 


»0 


O 


0 


2 


, 43 


6 


0 




rH 


G 


0 


•H 


03 






W 


•O 


0 


G 


•rt 


0 


43 




•H 


0» 


C 


G 


G 


•H 


•P 


G 


U 


•H 


Q 


iC 


5 


O 


Pi 


0 


O 


^ 35 




> 


0 


O 


»G 


43 -P 


43 


iH 




G 0» 


£ 


D G 


43 


•rt 


•rl 


G 




•H 




0 


H 


43 


0 


U 


G 


0 


*G 


P« 


•H 




> 


G 


•H 


O 


»d 


•H 


G 


43 


•rl 


0 




6 


0 


H 


fG 


0 


43 


m 


• 


• 


G 


43 


w 


H 


G 


G 




•H 


O 


iH 




•H 


0 


a 


43 


G 


& 


0 


O 


O 


Pi 


•H 


0 


G 


43 




O 


0 


0 


O 


ft 


1 EH 


0 


G 




O 




O 


•• 


o 


0 






> 






•rt 




•• 


43 




0 


O 




iH 


0 




43 


•r“ 




•rt 


£ 




Eh 


O 





U 

o 

MH 



G 

0 
•H 

1 
,0 
'44 

c 

H 

rH 

10 

G 

0 
•H 
4> 

1 

o 

V 

o 



5» 

I 

c 

o 

•H 

0 



0 
m 
c 

•H 

D» 

C 

•H 

c 

•H 

(0 

1 



•o 

o 

rH 

5* 



O 

•H 

Id 

u 

•rl 

4H 

•H 

rH 

2 

c* & 
4>o 
G»d 

o- o> 
o »d 
o <o 
0 
0 c 

fC 

+> w 
G H 

•H 4> 
0) 

»0 *H 
(0 U 
• O <0 
<D a +> 
r| IK) 

^•h 0 
(0 M U 

H 0) (0 
•H 
(0 



> 

10 



U 



at 



0) 

rH 
W (0 
Cn G +> 
G O g 

•rl *H ® 

c 4> g 

•H *H 

io «o »o 
u a g 

O (0 

a 

H 



c 



g • 

O G 

•H O 

Id 3 

§•8, 

o 8 
o o 

O 

0 

iG $ 

■P,C 



O S3 
■H O 



O • 
rH 4> 
PiG 



■P 4£ 'H 
MH (0 -P 

or ' 



w 



3 * 



B 0 ) a) no o o 

<D g o> a) o o 

0) (0 > o 

MHO -P rH a> 

O G G O rC ® 

0 0 > -P ,G 

G > > G -P 

o »G »d ‘H G 
♦H (0 <0 *H O 

4> w M -P 

0 M *H M 43 G 

UOtJOCH 
O 44 ^ S 0 ^ 

rH •O £ 

w g a) a) m 

H 0 0 fG > 43 

Id *rl 



1) iH C 
0 4> W O 0 
H -H 0 «W > 

J 0» O G «W 
H O 



cG G 



4> HI +» 

G 0 
0 O MH 
| W O t? 0 

O W W 

H 0) « » 

nm& 

lllilfllllll 



_ Pi G 0 
C O 43 0 +» 4f 0 
•H *rt G M M G M 




< CQ U Q W &i O B H b 5* 



O 



ERIC 



0 

0 



> 

•rl 

P 



1 

W 

»0 

0) 

p 

(0 

0) 

I 



(0 
c 
o 

•H 
H P 
0 (0 
*w u 

0»*H 

c *w 

•H *H 

c u 
(0 g> 

$ a 

B w 

•d h 
C 0 
(0 *H 
M 

H P 
(0 0 
o £ 

•H «0 
P C 
O H 
(0 

M O 
ftp 

0 01 
0 <D 
H 
•Q) u 
»d *H 
0 P 
B M 
(d 

0 

■“•g 

Sc 

£ o 

O -H 
iC +i 

(0 o 

£ 

0 »o 

0 o 

•H M 

*5^41 
id a 

• -H 

■p a) 

C H +1 

0) rQ 0 

•d "H *H 
(0 01 
w 

a* 

h & 

h oi 0 

id G 



01 

01 

0) 

r\ 

8 

C) 



JJ (0 
(0 



id 

ft 

W 

o 

o 

o 



I 

M 

0 

P 

$ 

O 

P 



0 


M 




«c 


0 




p 


ip 






M 




c 


O 




•rl 


C 




0 


•H 




0 

•rl • • 


0 




P M 0 


H 




•rl 0 U 


O 




C P H 


Q 




£ 0 > 


r£ 




P £ p 


O 




W rl 0 


0 




& ow 


0 


• 


ft C P 


.10 


0* 


O 0 c 


C 0 


c 


•H 0 


o u 


•H 


o^p g 


•H P 


c 


C 0 >4 


c 


•H 


•H t) O £ *0 


0 



C ’H H 
U U ft 0 
fllASD 

o .Id W Id 
CP M 

O 0 P 

u »g p 

C 0 
0 P 
W 

S' 0 . 

M 

O O P 0 
P P O ^ 
£ 0 

•HH 0 
0 U 
O P -H 
•H 0 P 
p g p 



c 

o 

•H 

P 





•H 
U 0 

8,5 

01 

Ip 

0*0 

c 



0 



M 
C> 

P £ p 

0 0 0 -H C 0 
ft -P 0H COP 

01 *H O -H £ 
0 p Q ,C 01 O 
M-Hfl O0O 
0 C O 0 *H O 

0 P £ 0 6 ► 

C P P P 0 0 
0 0 w 0 0 6 £ 

0>H Q P 

0> C ft 0> 0> 0> 

G -H O' ft £ C G O' 

H C C O -H H -H C 

H 0 P 0 *H p p ,C *H 
P C*HPP 0*H*H 0*0 

•H O W 01 -ri C 0 01 p 0 

P *rl rH *rl M "H vH *rl 0 0 

£ P > ^ £ E > > £ OS 



CQ U O H ft O » 



o 

ERIC 



LEVEL II EXPERIENCES 
SECOND YEAR PROGRAM 




0 



tKJC 



MACHINING EXPERIENCES LEVEL II 



183 



H 

P 

•H 

s 



! 

Cd 

p 

a 

c 

0 

•o 

0 



0 

mh 

p 

0 

ft 

(0 

Q) 

•H 

«P 

•H 

> 

•H 

•P 

d* 

di 

a 

•H 

c 

•H 

P 

I 



Q) 

H 

P 

•H 

in 



2 

» 

di 

C 

| 

0 J . 

i- I O' 

i— I c 

0 *H 

MH P 
O 

a) a) 

p c 

gg 

«8 tr > 
P c 

0 *H 

0 (0 
•p ft 

>1 - 
P CP 
•H C 
pH *H 
•pi P 
P 0 
(0 ^ 
ftp 
(0 a> 

o P 

a 

a) 3 

p c 

p CJ 

h - 
(0 di 

5 c 

•d -H 
•H P 

5,8 

*0 

c 

•rl •• 
0) 
0) P 
A P 
P (0 
rH 

•S 0 

ftp 

•H C 
0) 0 
r 

0 (0 
«d c 
o 

0 *H 
H P 



•* 

a) 

> 

•H 

P 

0 
Q) 

•r 

1 



c 

•rl 

g 

(0 

a) 



a 

$ 



M 

01 

C 

•H 

g 

(0 

3 

!> 

•rl 

ta 

rH 

§ 

•rl 

c 

(0 

£ 

8 



§ 

g 



0 ) 0 
2 K 

•rl pi 



•• 

c 

o 

•H 

P 

(0 

u 

•H 

c 

3 



O 

U 



. . . . *0 

W p 0 0 
PC 
* *H 
0 >ip 

•• o o u 
0) 0) cd co 

■ SUS 6 

i’g 

0 P Cd 
P Q — O 

d> ? u p 
■d c 
p cd w 
° o ^ P • 
p |C hH 
w w cd <o 

W o -H ft-H 
P *rl C P 
C P *H MH 0 
•rl W MH O P 
p -h g 
ft p * p B 
di m so) 

3 P O 
rl U'H 

p 

P (d 
p 






p 
(d 

D 4 

to c 0 »d u 
^ o ph 

•H *H ^ 
p «0 H 

•• id od 
P C P 
P *H p **H 
•rl A ft d) P 
>€!SdiO 
O 





•• 

P 

c 

d> 

I 

3 

(0 

<d 



u 0 ^ cd p 

O i— I <D 3 ft 
p (0 ^ «d d) 
IDUrllDd 
to to ' 
o» c 

C P-H 



•H o 
p 

3 d> 



P 
Oi d> 

c 

01 -H 

c 

•H 



(Orl dMO d) 

(d 3 p <d p 

d) p 0 <u d) 

smelt'd 



0) 



c* 

W 

u 

•H 

P 

(d 

! 

2 



•t 



d) 

u 

(d 

MH 



•d 

(d 

<d 

•d 



P <u 
p o 

■H (d 

£ mh 



d) - 
P P 
P d) 
<d i— i 
rH i— I 
0 



CP. 



(d - d) rC 

P P.CP 
£ d> P 

O H (0 O - 

rl rl 4J 0) 

OO £P 
P U C P P . 

o c cd c 

d) - IDrl O'n 

fi O 

•H ft 0 W *H d) P ^ 

,2 3 3 p PP O 

O P P 0) rQ P 

cd 0 U P 3 _ 

g (O'-* C H C 

d) O 

o> d) d» o o> 

cpc cn 

•H Cd *H * *H P . . . 

CPPd)>id)PO 
(d3CPHPC3 
<D03(dftG3 f C 
HOOHMOO 
U IDS ft«< US W 



1 s 

** *H 5 

& ^ u o 

C & d)*H 

zi c 10 m 

•d • -H • o 

•drsU^IH (d 

cd d»d d> o.J-j 
^ c cd c *« 

•H *H W 
w «d »d PHd 
C *H CQ *H C O 
O > H > d) rn 

•H *rl IC'HHW 

p «d g*d cd p 

O -H > g 

p d> d) d> 3H 

mh c«d c d*(g 

•H - H <D ^ 
4H >iUH >i *H 
O H o H H ^ 

ft ft «2 JT 

d) -H d) -H C d) 

&P &P 0 , 

*d H «d H *H H 



P {2 

o § 

Cd *H 
P o 



oi c dip J 

«d 



d) 3 d) 

•d 6 *h 

g g 

O - 0 
q die 
A C X C 

•H -H dl^ 
dip dip c 'd 
c y c u -h c 
•rl cd -h cd p ® 
>i P >i p 3 
H P H P ft « 

ftp ftp g 
ft 3 ft 3 



rfj W < CO u 



« u 



§ 



8, 

h8 
d) ft 



•d 

rH 

5 



d) u 



i 



o p 
p o 
(0 

CO 

di 

c - 

•H ^ 



c 

•H 

cd 
p 
• c p 

«s*H O 
CO 

P H O 
OP 
O „ 

p lil 

_ rH 

u di o 
c p 

•H P 



d) 

d) 



P 

Cl) 

ft 

2 

ft 

c 

•H 

cd 

P 

•8 

O 

P 

(0 



8 

• P 

<u p c >d c 

fl) P 0 d) o 
DI M 01 

di c c 

c -H CD -H 



p 

<u 

P 



3 

U 



•H p H P 
d) P w *d w • 
P C 3 C 3 «d 
cd 3 ’n-H n 0 
H P*d ft*d 0 
ftS <J W *C Mh 






u 



» 



ft 



• • 
e> a 



H 



O 

ERIC 



184 






DfPJ 







0 




0 




0 0 


>0 


0 




•H 0 


C 


0 




44 44 


0 • 0 


•H 




0 0 


0 £ 


b 


H 


b H 


0 H 44 


0 


0 


0 


0 0 


> 


C 


0 b 


•H 44 C 




0 




44 0 O 


b 


•rl 


•H 44 


b g 


0 


44 


b-H 


0 ^ 


41 


0 


>0 


ft 0 0 




0 


0 


0 3 44 


0 


b 


>1 0 


b 0 0 


>0 


44 


0 , 


ft-H b • 


0 




H b 


b 0 0 


$ 


»o • 


H 0 


Hid cd 


ft 


C +4 ' 


3 44 


0 > 0 44 


0 


0 b 


ft 0 


0 CP 0 




0 


C 


•H 44 H 


>0 


H ,£ 


•0 0 


0 0 44 


c 


0 0 


C b 


|>l 0 0 


0 


g - 


0 44 






•H g 




ft 44 ^ 44 


0 


0 p 


b 44 


•H 


>0 


0 b 


0 0 


0 H 0 44 


0 


>0 44 


0 0 


d h d 0 


0 




Cp rC 


• 44 ,0 44 


44 


cp 0 




00 b 




C 44 


CP CP 44 CP G CP 0 


CP 


•H G 


G G 


G C H G +J 


c 


c 0 


•H -H 


0 -H (G -H G 


•H 


• *H H 


G G H G 0 G 0 



+> (0 

3 H 



> 



ft 0 0 -H 
g -P +> 3 
O 0) (D & 
O g Q 0 



•H *H 
(0 (0 



O 

O 



•rl (0 

(0 g 



u 



w 



•• 

0) 

c 

0 

•H 

u 

CO 



•H 

- ^ 

H H U H H 'O 

di Pt ft 0 ft 0 
X X O X |C ~0 

W H +> W +) w TJ 



< ffl O 



tp © CP 

c +> c 

•h id fi 
,C U +> 
CP-H +» 
3 b 3 
o^u 

b 3 
H 0 
b 0 
,0 0 3 
44 +> >o 

0 

+> to b 
3 'd 
0 -H *0 
3 G 
•H rl Id 
O 44 

id & 0 
44 C-H 



I 

O 44 
b O 
ft 

rH 

o o 
+» o 
• 

,8 o 

id* 

H 0 

lj 

4J TJ 
G 0 

o & 

b 

M 0 



ft-H +> 0 O H 
0 44 0 b O G 

*d >p id d <p 0 
3 +> 0 

CP 0 CP 0 G 
C ^ G b CP 0 
•H >i -h 0 id 
44 H +» ft-H 0 
4J ft +» g b 0 
0 ft 3 I 0 3 
CO < 0 44 CQ >d 



O 
0 O 

5 • 

0 O 

rH +) 

0 0 
X H 

+> 2 
cf 

O >0 

, ® 
X 0 
0 0 
O 0 
44 0 
0 0 
b 
CP 

G 0 

•H 



I ^ 

8-5 

c ’c 

O 0 
44 

44 
0 O 
X 

4J CM 
0 CO 

£ c 

:s 

U 0 

o o 



0 

0 >0 
U • 0 
3 ,G £ 

<0 t) 13 

O c -H 
b-H C 
ft -H 

§: 

b 

44 O 

0 o 44 

iG 

+> CM +» 
0 CO 0 
H\ 0 



O 

+> 



b 0 iG <P 0 



0 0 0 
-••fl 3 C 



0 



44 
O O 

^.C 

oU , 

• 4* id 0 



c 

o 

0 



„ b *0 *H 
0 0 0 
G 41 b G 
•H C 

G O O 44 0 



• 

0 

0 

0 

•H 

> 

•8 

a 

•H 

>0 

I 

§ 

b 

44 

* 



0 

b 

b 

% 



rl.dlOdd _ _ 
ft 44 0 CP CP 

CP CP O' cp c c 

G 0 G G *0 G -H -H 

„ „ H 0 -H 0 -H > > 

ft 0 44 0 H ^ ^ 4J • O Q 

b 0 0 0 44 44 g g 

0 G 0 0 0 G 0 0. 



G 

0 
•H 
•P 

1 

o 

44 

C 

H 



0 

b 

0 

C 

0 

CD 



i 



CO 

b 

0 



X 

0 

S 

M'S 

• 0 

A! 0 *0 
0 +> 0 
0 G 
+1 ffl-H 
iG fi 
0 +» 0 
X 0 
+» b g 

o 

b 44 0 
O ,0 • 
44 0 ^ 

0 0 0 
0 *0 44 b 
H 0 0 

O H X -P 
O ,0 b C 



0 

0 

'S 



0 

H 

0 

■P 

8 

0 

0 

O 

•H 

b 

i> 

b 

O 

44 



0 

>0 

0 

& 

0 



§ 



g 0 £ 

0 £ rH 



CP.Q • 

C OH 
•H *0 O 
4 4 O 
G 0 -P 
0 ,C 
O +» CP G 
g t C-H 
b -H +» 
G O +» 4J 
0 MH «P 0 
J 0 0 



o» 



0 

«p 

CP 0 • 

G 0 4J 
b 0 4 h 



0 

r 

b 

4H 

*0 

G 

0 

b 

0 

0 

H 

0 

0 

0 

0 

* 



8 * 

Jt 

O 

4J 

0 

ft 

•H 

0 



ti G 
0 0 



0 0 CP G *0 O 
O X C 0 O +> 

*>l 0 -H 0 O -H 
0 0 *0 ? ? CP>0 
H.CH Jp C H 
O 0 X -H O 
0 <D & V 4 J 

+» +» H +» 

0 0 4H * £ 0 m 
•H -H O 0 0 0 

b b +> 0 ^d-H 
ft ft>d 0 >1 b >0 0 44 

BgjBftl&JS “ 

ft ft4J I 
ft ft 0 0 > 

00g0 ftg44'OC 
0 CP 0 

cp CP cpmh g D CP CP CP 
GGG -HGGGG 
•H *H *H * 44 -H -H *H -H 
4J 44 44 44 0 . j4 44 44 44 
000000000 
JD 00H440000 
H H rH H OHHHH g 
000Ob00000 
COCOCO 0 ft CO CO CQ CO OS 



S 44 0 b _ 
0 b -H >0 



CP 

G 

H 

> 

Q 



2 

•H 0 • 

b 0 0 
Id H ,c 0 

S 0 0 0 

~cp-5& 

G JC 

•• -H *0 >1 
© > 0 44 



g 0 
m 
b 0 
0 m 
44 

*44 H 
4 0 H 
CP 0 0 

C b 0 



X O 

44 g 
0 0 
H b 

0 



•H 

44 






G 

l 

G 

O 

•H 

44 

8 

0 

b 



9 

•H 

G 

•H 



b 0 O 

0 _ 
0 44 CP 

O G 
H 
0 

a 

0 

0 -H 

g 0 >0 



jo ft I 

b 0 g 
0 44 

ft© 0 0 
O 44 3 44 

id'nC 
H 0 -H 
b 0 0 
ft _ g 

8 CP 
G •* 
ft-H 0 
ft^ H 
0 0 0 
go 
CP 44 
G * 

rl fl) 0 

b a 0 

. . 0 -H G 

;* s & 

g 0 

rC 



44 

0 >0 
44 H CP 0 

00 c 

0 -H -H >i 

rC +> H 

b G 
0 O 
0 44 _ 

2 0 0 CP 
0 G 



b 0 

a 



. ftm a) -h 
b b 0 
0 CP b O P 
Cp c O 44 

§ *0 0 >0 
>0 -H 0 0 

44 rH 0 ft 
g 0 P)H ft 
P 0 CP O O 
b b O O 44 

41 ft CP 44 0 



< « U 



• ••••• 
Q W ft CD S H 



GOO440 0C00 0000 
00+4 o ft *0 -H 25 G CO 0 ft ft 



b ft 



Oft 



O 

ERIC 



■wppi 






p 

... 0 

P 

a 

0 

O 

*0 

0 

0 ) 

• *0 • 

co J2 

■a p .+3 

•h o <u o 

3>HHH 
•H -HO 
»M p M 4 
G 0 
O' 0 M-I > 
G O O -ri 

•rl -rl 10 

P P 0 0 

O r -1 p 0 

P P P P 
0 a) o> 0 

ft ft ft ft 

o p o o 
P P P P 
ft ft ft ft 

O' O' O' O' 

c c c c 

•rl *rl *rl *rl 

P P P P 

o o o o 

ID ID (I) d) 

WWW W 



X hi & S% 



0 

0 

•H 

P 

•H 



P 

U 



P 

G 

$ 

TO 

3 

4-3 

CO 

to 

0 

P 

(0 

0 

8 

1 



(8 

«o .6 



co 

G 

0 

'H 



«d 

H 
3 
M-I 
O'P 
G 0 
•H O 

C *rl , 

(d M-I 
(I) *rl 
6 O 

*2 & 
G CO 

id 

HI 

-J <H 

Fi IV 

id -h 
O P 

•rj P 
P 03 
O 3 
id to 
p c 

ft-rl 

co o 
id «p 

0) co 
•a 0 
id h 
go 

•rl 

0,P 

P^P 

•a 

H M-I 
3 O 



I 



G 
O 

•rl 
0 P 0 
0 O CO 
•H 3 0 

p to o 

•rl o O 
> P P 

•rl ft ft 

P 

0 0 0 
0 |r G *H 
, E-» P 

G 

0 j • G 

•a 10 -h 

3 H 

P A -P 

03 1-rl CO 
0 -H 
iH 0 0 



0 

H 

,8 

• to 

0 0 



rS 



& 

,8 

0 



0 
0 
0 
u 

ra 0 

0 P • g 0 o 

o> *a 0 m h o 

P 0 0 P 0 -rl 

0 - M G <P iG 0 

H 0 O 0 0 £ 

co 0 1 — i *a p 

0 3 G 0 0 p 

•a 3 , O iH -rl 

GO 0 &P 0 £ 

0 P „ 0 p 

ft 0 M 0 0 

0 U i— I O S P 

U O 3 0 0 3 

3 +> to g p p p 

TO O -H 0 G 0 

0 0 P O 0 

P cG « ft 0 H P 

ftp 0 >a -h 0 

0 fi O 0 CM 

0 H P p TO P M-I 



P 0 G 

„ G H 0 0 c »a 

0 O p O 
iG 0 P H 



P 

a 

e 

0 



•H p p 



0 
rH 
0 
P 

i 

0 
3 
O 
•H 
P 

r> 

P 
O 
CM 

0 
to 
0 0 



•41 & 
giftra* 
O G 0 



• p ( ^p00 0p-H ( a<a 



0 



y p H c 
o o 
p c G -H 



P G 
0 P O' 0 



0 



•H p 3 G 



O O P P G 0 -ri 0 

oid 0 p <a 



G 

o 

M 
o 
o 

p 

0 _ 

P O' 0 '*rl O' G *H *r| *rl 
O' 0 G Cp C*H P M-I p 
G P *H -H 3 *H J>i 3 *H 3 
•H G P M ftTO H 0 O ft 
P 3 POc 0 ft 00 c 
OO 00 O 0 ft OftO 
CQOft!z;uft<g 00 



O' A* M 0 3 H 0 p 0 
GOOPTOO.G 30 
•HOOM -10 O P O M-I 
^4 4-3 4J [j 

O 0 0 O' O' 0 <TO O' 

P . G 0»C 0 G 



& 0 
0 



< ffl L> Q W ft CD 



35 



o 

ERIC 

[i 2 n 3 CS& 33 E 3 






4 



MACHINING EXPERIENCES - - LEVEL II 



186 



• 

10 

(0 

0 

u 

ft 



04 

(0 

0 

•H 

A 

•H 

A 

& 

g 

•H 

c 

•H 

■g 

<d 

5 



01 

H 

A 

•H 

EH 



I 

(d 

P 

Q) 

8* 

'9 

•H 

£ 

o 

H 

H 

O 

MH 

A • 

4J O' 

^ A 

g *H 
P P 

o o 

P P 
0 Q) 
ft A 
G 
O 3 
A O 
O 

A MJ 
H C 
H iD 
•H 





rH 


fl O' 


H 


•H 

P 


0 G 
ft-H 


H 


P 


0 O 
U 0 


fl 


$ 


MH 


•H 


fl 


0 


fl 


fl 


fl fl 


& 


c 


^a 




0 


rH 0 
0 




•d 


S3 




i 


»d 

•H 0 
> 0 




0 


•H 0 




MH 


»d p 




P 


G ft 




0 


•r| 



rH 

0 IH 

fl *H 
A P 

mj 

S3 

•H 0) 
ft A 

Sg 

0 o 

r 

0 0 
mj S3 

o 

O -H 

Eh A 



•• 

0 




p 


> 

•H 




0 


fl 




rH 


0 




0 


0 




S3 






G 


fl 




JS 


ol 


' 


S 



G 

•H 

g 

(d 

0 
fl 

rH 

1 

5 ! 



•• 

Bf 

•H 

S3 

P 

(d 

0 

fl 

!> 

•H 

t 

•H 

§ 

•H 

u 



0 


cJ 


N _ 


G 


O' 


•h *d 


•H 


a 


0 G 0 


0 o *H 


^ 0 fl 


'd^'d 

0 0'»d 



0 o 

•• N A 






S3 A 0 0 




•• 


H U fl M3 P 




G 


fl 0 0 




0 


P MH O >i 


•• 


•H 


O' 0 0 0 0 


0 


fl 


C fl MH 0 


U 


0 


•H 0 fl P 


•H 


U 


•d _ fl A S3 


fl 


•H 


0 fl ft Q 0 


0 


G 


0 G 0 ft O * 


g 


| 


03 0 M3 0 0 


1 


0 


• 


0 


O 


< 


s 



MH MH 
-.-OO 
G 0 G 

•H'-'iH 0 0 

0 "O M? A A 
S3 *H 0 >H S3 S3 
O >H >00 
•H *H llj H H H 

am* g »o m 0 

U -H > > 

0 ' O ' t) *H 

p O' 0 O' 3 S3 
MH S3 13 S3 o' O* 

*H *H 0 0 
MH >iMH >i 
O «H O H H H 

ft,, ftlfl (fl 
0 i-l 0 -H S3 g 
CPA Olfl O *H 
d H fl H -H o 

0 a 0 a 4J 0 
H g H g o 'd 
£ ? 0 
O iO vpig 

S3 D)C D»MH S3 
fl S3 fl S3 0 •* 
•H -H O' 0 
O'A O'A S3 0 S3 
S3 U C O H rH O 
■H 0 *H 0 fl 0 'H 
>• P >1 P G g A 
H4JH4J ft-H O 
ftfl ftfl g U 0 
ft S3 04 S3 O 0 P 
<c W <C OUfl'H 



ffl U 



0 

t) 

S3 

0 

•H 

U 

(0 



0 

0 

A 

0 

H 

0 

P 

0 A 
O H 
•H 

A 0 
0 0 
P 

P 

0 0 

> mh 

•H 0 
P S3 

mj 0 

>ii! 

0 

rH fl 

H 0 

3 % 
ftfl* • 
- 0 

O' O' A 
S3 S3 S3 
*H 0 
(3 rH 
•H O 
0 0 0 
H H U 

S' 8*o 

w w A 



C m 



•H 

S3 

•H 



•H 
•H 
•H 
P 
*0 

S3 
*H 

0 
rH 

o 
o 
+> 

& 

S3 
•H 
A 
+> 

S3 
U 

9 

•H 
+10 0 



P 

a 

g 

ft 

S3 

•H 

0 

+> 

■8 

O 

+> 

0 

H 

8 

A 



•H 

•H 

P 

*d 



o 

•H 

MH 

•H 

O 

0 

ft 

0 



0 



S3 T> 'd 
O 0 H 

°a.a 

O' 0 
S3 

•H 0 S3 
• +> H -H 



0 0 
ft 0 rd 
g*P S3 
_ 0 S3 0 
S3 H 4J 
OUXD> • 

•H 0 ft P 

0 iMH P S3 O 

O fl +> MH 

•h o *d A 0 

> o c +) 0 ft 

0 H id -H 0 

•d fl £ 0 a 
0 +> 0 

O' 0 O' 0 ti 

S3 0 -H S3 P fl 

•H > -rvH 0 fl 
fl U ft 
1 1 O O 0 

0 0 0 *d 



0 - 

0 +J g 
•H 0 



0 



•H 
A 
rH 

i 

P 
O 
MH 

0 
fl 
O 
O 

fl ftfl 
•H 

ftMH £ 
O 0 , 
+» fl 
0 & P 
S3 0 
G^H 
S3 S3 
H *H 



o 

A 

fl 

o 

a 
• 0 
0 0 



0 

0 

O 

% 

8 

ft 



S3 

0 

0 

U 

£ 

8 

ft 

O 

fl 



0 

A 

0 O' 
U S3 
•H *H 
P fl 
fl fl 
S3 G 
H O 

0 0 
fl U 

mj % 

S3 8 
rH 

MH TJ 
_ S3 
O' 0 
S3 

•H S3 



. p tr-H 

O' > rj O G Q C A 

O 

H 



a 



c 

S3 

s 



0 S3 G S3 
0 tvH 0 
p «d ft 
ft< 0 



ffl o 



ft S3 kH -H fl 
•H 

0 0 S3 fl 0 fl fl 
0 H 0 0 S3 fl -H 

0d'0p*» , “»ft00l3-HQG. „ 

PS3HP r O0OH0ft ft-H O S3 ft S3 0 
ft 0 U fl < TJ ft ftU 0 W MH U 0 < O fl 



O fl 
fl O 

, • o 

fl 0 fl 
O O 0 
O 0 

fl MH O' 0 fl O 
0 P S3 H fl -H • 
S3 -H O S3 fl 0 
O' 0 P fl U U P 
G _ Q _ 0 S3 

•H <d fl *d O' fl 
“ P 0 G O' 0 
P 

I 



O-H 0 O 0 

0 P H 0 fl 0 D'-H G 
g 0 T> MH 0 fl P >i-H 
fl Cfl*H G 0 H fl 
S3 H ft+J 



W ft CD S3 



H 



w 

10 iH 
© © 
•ri P 

P © 

P 6 

0*3 
O Jd 

P 0 

ft-H 

p 

iH rd 
(d > 

o 

•H P 

(0 O 

>' . 
fl >1 

ftp 

•H 

< 1 > H 

rC -H 

& c 
g *d 

•H |C 

c o 

•rl (d 

(d £ 

H 

ft© 
X fl 
W P 



O 



• I 

to td 
0) P 

o -S 

•h td 
©fl 

•O P 

•H 

O' £ 

c 

■HA! • 
MH 
Q HI 
£ -rl 

u 

£ »d 

o __ 

p *0 



•H 

o 

fl 

§ 



p p h 
p 



* 



p 

o 



to 

g *3 

0» O' O 
S3 C iH 
•H ’H U 
> > 

If 

cm cm 



g 

> 

H 

to 



S3 

O 

H 

t 



o 

p 

c 

H 

rH 

td 

p 

c 

a) 

CD 



P 

i 

•H 

»d 

p 

o 

O’ 

s 

H 

O 

s 

$ 

*H 

P 

• 0 ) 

S3 

§ 

o 






© 

0) 

p 

p 

*0 

S3 

id 

* P 
to id 

H © 

id h 
P O 



id 

0) 

p 

id 



to 
G 

•S a 

p p 



id 

> 

p 

o 



8 

& 



P 0) 



0 


© 


H . 


rO 0 
© P 


0 © 


0 


ft © 


P 


© ft 


2* 


•H 

pfl 


•G- 


© 0 


•H ft 


0 


0 41 


© 


P 0 


44 


ft 


p 


O' 
© G 


a 


p -H 
P © 


© 


© Q 


p 


fl ft 
u © 



P © « 






P 


© O 


© © © 


>i 




P 


•H 


© iH fl *0 


© 




© 


G P 


!? H p 


© £ 




© ft 


0 P 


' © © © 


© 




•H 


_ © 


a P 


© 


© 


fl) 


»0 ft 


O'-H O' 


H G 


fl 


p fl 


© 


•• G fl t 


G 0 




•H P 


o © 


© -H 0 >i 


P -H 


0 




•H • 


fl > © P 


O'P 


p 


W P 


P Pfl 


P Q £ © 


G © 




© 0 


0 0 0 


© £ P 


•H 0 


© 




© P 


H © P © 


C -H 


p 


p © 


p 


P © © 


© p 


p 


© G 


ft wo 


© P 


© -H 


© 


P 0 


P *H 


*P H 


£ 0 


ft 


© f H 


© G P 


t)>H © sH . • 


- 9i 




E P 


G © -H 


G © © © 


fd ft 


p 


2 hJ 


0 »0 O 


•HP© H 


G © 


0 


P Q 


•H • G © 


P © P O' © 


© 




p ft 


p tg p ft 


© ft G G P 


•H 


© 


© 


G 'O © © 


P ft © -H © 


H © 


0 


fl p 


© P 


© © £ G £ 


© *H 


•H 


V p © 


0 © >i © 


ft P -H • 


0 P 


P 


W P 


©'Oflfl 


o © © © © © 


°H P 


© 


PPG 


PC P 


p p P G P 


p © 


•H 


GOO 


ft © »0 



c 

S 

■8 



id •'-» c 

•H *d *H 



o 

-H 



p id id P fl 



0 ) • -H 

ft to g *0 
o c o_ 
p o p*d • 
ft-H p c p 

p Id Q) Oi p 

O' © O' 



O O' > O' 

to p g * c 

S3 ft-H ©PH 
O ftfl H O > 

•h id id o p o 

P £0 £ 

O O' fl to © 
id c - 'd p 

O -H (i) *o -h 

<D P S3 0) 0 p 

p Id -H S3 H O 

ft©fl ©pp 

>i 8 P O'fl 
+J ' E Id S3 -p 
© *0 ,13 -H o 

P «H O' W fl iH 
© © G fl O 

to -H H >i 0 

fl P H O 0 
p tO P S3 > 
0) Id O P*H 
ft 0) P ID to 



o o co o» ft id 



p id 
ftp 



S3 

•H 



O P 
P fl 
co ft id 
G 

O' O' 

O' S3 -H __ © G S3 



O' S 3 0 P 



C O S 3 

H -H -H G © O © fl *0 -H 
4 J »P 4 J -H D -H 0 ) ©Pfl 
HO> pHtOftOO 
O 0 ) O £ O O'H ft fl) ID 
©H£ 0 © 0 ' 00 HH! 

©ft©©ppoop©© 

W to W cm P ft O'P to W CQ 



o 

0) 



CO O Q 



W ft 



to 

ID 

•H 

p 

•H 

> 

•H 

p 

•8 

S3 

$ 

S3 

p 

CO 

T) 

a) 

p 

to 

0) 

8 

si 



o 

id *0 
P S3 
ft-H 

to o 
id P 

Q) to 
"O fl) 
id iH 

B .S 

fl) p 

fl i! 
td 

H P 

0 o 

,8 G 
to o 

•H • 

to p to 
fl) o to 

•H 0 fl) 
p>d u 
-H O O 
> p p 
•H ft ft 
fl 

O fl) to 
p 



id 



£3 

a) • S3 

*0 fl) -H 
S3 H 
fl fl fl 
10 # H tO 
to -H 
H to to 
H O to 
i< ftid 



fl) 

p 

o 

id 

p 

s 

o 

fl) 

G 

•H 



fl) 

p 

fl) 

'd 

o 

fl 

to 

fl 

G 

•H 

p 

ft 

fl) 

S3 

•H. 

fl 



id 

fl) 

p 

id 



© 

•H fl 0 ) 
id G fl 
> 0 P 
•H O 

cl o 
b id p 

% 

H P 

it 

•H 
O fd 0 » 
© © G 
*0 P -H 
© fl 
p p 
© S3 
G U 
© 

H O' © 
© fl 
GPP 

o © _ 

•H © £ 

P fl o 



Tt 

G 

© 



w P © 

>i w to o 

P . S3 *P 
© 

44 P 10 tO 
© © X) O' 
tO P © S3 
© © -H 
© to ftp 

p fl ,8 fo 

© w P © 
fl -H , fl 
P H P tO. 
© fl © -H 
fl © P H 
^ P © fl 
© £ © 
© © P 
G g 
•H fl ^ 



© 
• P 



5 ft 

•H 

> G 

© 



© 

© 



P 

© 

G 

•H 

© 

O' 

© 



u P »0 © P 
© © tp © *0 © fl 
Pfl _ G © P 
p p «0 -H O £ -H 
© fl P > 

• O' O' P O G G 

'dGGPldO'OO'O 
tJl © *H © £ C -H S3 "H 

G G P p 44 H P -H P 

•H -H G 0 W 0» ,A4 © fl © 
»gflfttgs3GOPOP 
©0£©©-H©©©© 
© © O © P © fl ftfl ft 

cm Euspflo ou o 



CO o 



ft 



fl fl 



MACHINING EXPERIENCES - - LEVEL II 



188 







ERjt 



p 

J 

TS 

S3 

•H 

p 

O 



0 

U 

0 

44 



*0 

0 

+> 

(0 

•H 

U 

O 

to 

m 

C 



os 

0 

•H 

•P 

•rl 

> 

•H 

44 

5 



O' 

c 

•H 

»0 

c 

•H 

P 

0 



0 

rl 

4J 

•H 

H 



(0 

M rH • 

0 0 0 

ftH 0 
OHO 
. 0 0 
O' p 44 
c 0 p 
ft P 
m 
O' 

c p 

rl 'rl (I) 
O »0 H 
>HC3 
■H O' 
P G 
oi 0 



•H 

§ 

H 



I 



_ * O' 
E 0 G 

M U *rl 

o <d *o 

44 44 S3 
P P -rl 

a P u 

0 O' 



O 44 * 

v d ra 

, rl O 

>i44 u 
■P 0 
•H 0 44 
>4 





P 


•H Ol S3 


H 


P 


•Q S3 0 


H 


(0 


0 -H 


H 




ftTJ P 




2 


0 S3 0 


44 


rS3 


0 H H 


•H 


44 


P P 


S3 




0 O' 0 


& 


fC 


“ -H 




44 


44 '0 






••S3 




5 


rH P 0 



(0 0 
P >0 

»o c 



•H 

> 

•H 

■o 

c 

•rl 



& 
a 

Dig 



0 4' 
O 

id o» 

0 44 G 
iC P *rl 
44 P »0 

S3 M -H 

& 

S" p 

O ' 

H C W 
0 0 0 
> U 

0 0 0 
•0 G 44 
0 P 
0-H S3 
&H 44 0 



0 

> 



•rl 

44 



U 

0 



s 



01 

c 



•H 

c 

p 

(d 

0 



r4 

0 



j 



P 

0j 



S 



•H 

fi 

(d 

0 



pi 



0 

> 



•rl 

44 

(d 



P 



S 



P 

o 



(d 

§ 



l 



0 0 
n a 

•H >t 



0 44 



0 

*0 u 
0 0 
S3 -H 
•H 



s 



I »0 
0 0 
P G 

>i,S 
O O 
id id 

PE 

ft S3 

o 0 

0 P id 

•po o 

0 > TO 4> 

TJ C 
44 Id 0 
O 0 _ -P • 

44 £ PH 

0 0 id id 
0 O *H ftvH 
44 -H S3 P 
S3 44 -H 44 0 
•H 0 44 O 44 
P -H 

S 

S3 
O 
H 



5 



0 

N 

•rl 

0 






0 

S3 

•H 

0 



id 



0 

S3 

•H 



id 

o 

•rl 



1* 



& 



0 

44 

0 

*0 



!> 



S3 

0 



O 

44 



0 

0 

U 

id 

44 

P 

P 

0 



0 

•H 

o 

•H 

S3 

P 



8 



ftp 
0 0 

P -P 
H U 






44 



* 

U 

O 

44 

0 



0 i— I 

S3 0 
O 0 P 
•H Xj Id 
44 £ i— I 
Id 3 
P no 01 
*0 S3 S3 
id id id 



fit 0 44 3 
P 0 S3 «0 


•• 


O' 0 O' O' 
S3 44 44 S3 


•• 


O' 0 P S3 


44 


•rl 0 O' S3 *rl 


0 


S3 & 0 *0 -H 


■ S3 


P E S3 0 P 


O 


•H O ft 0 M 


2 


S3 0 -H B P 


•rl 


»0 • 0 P 


E 


0 P TJ 44 0 • 


44 


0 Tf •rl'O 


2 


0 0 0 0 0 P 


0 


0 S3 44 d G 


P 


0 -H 0 P 0 0 


g 


Pd 0 0 0*0 


P 


2 E 03 *«-i2 rQ 


2 


• 


8 

0 


• • t 


5 

0 


< 


as 


A 

B 

C 


s 



0 






fit 



rH 

*2 


, 


P 


0 




O' 

S3 


S3 

•rl 


Ol 


0 

»o 0 


rH ' 
0 0 


| 


•rl 

^3 


ft 


G 


S3 -H 


H g 




O' 


0 


•rl 


• *H 44 


rH *rl 


•C 


r| 



i— i & 

0 44 

I* 

44 O 
O H 

0 

0 44 

0 £ 
S3 Oi 

»0 -H 

S3 H 



S3 

O 



S3 

•rl 



P 0»S3 



Oi 



0 



0 

JB 

£ 



mi 



•rl id 



P 
01 0 



Id 44 44 
_ P 0 
01 0» P 
S3 S3 0 
•H -H 



S3 *0 0 S3 S3 



0 

H 

> 



P 
id 

Qi % 
w 0 

o 

" o 

iC r4 
•P rQ 
•H ^ 



■$ 



0 

a 

*5 



p 

o 

44 



44 

P 

O 



•H S3 
»0 -H 
S3 P 



0 P O 
0 44 

U £ 
P 



0 id 
0 

Oi 

01 S3 

S3 -H . . . . 

•rl |i<S 0 4J 

44 -H I S3 



H 01*0 Id 

01 0 »0 A 

_ O S3 44 
O' id id *h 
S3 44 £ 

rl f4 O' 

S3 

0 



0 

ft 



a 

o 

44 



0 

$ 



44 

O 



0 0 



O • 

o» w ^ 

S3 0 

H o 

S3 H 44 •• 0 
H 0 S3 A 44 



0 P E P P 0 P 44 p 

0^SoE4 , §^ , S 



I 

P 

P 

0 



0 



S3 

O 



0 

O 

0 

44 

P 

P 

0 



44 

0 

H 

44 



0 44 0 
&4 



O' 

S3 

•rl 

,f 0 

S3 «,C 
•rH *0 44 

p (3 Qi 

0 44 £ 01 S3 5T 
0 o o»o 

OlH O 01 P 
G ftH S3 O' O' 

•rl ,Q *rl S3 
44 0 G 0 *H 
CHft Oi r Q 44 „ 

P Ol 0 *H 44 44 -rl 
QS344HO03P 



O' 

S3 

•rl • 

no — 
V O' 
0 S3 

w -rl 
»0 
0 -H 
H > 

0 -rl 

E TJ 

•H 

O * 

0 0< 

»0 S3 
•H 
44 >1 
OH 
ft 

0 -H 
0144 
nO 1 — I 

0 a 

r 

S3 



O' 
S3 

•rl 

O' 44 
S3 U 
•H 0 
>1 P 
»H 44 

ftrQ 

ft S3 
0 



S3 

O 



0 

0 

O 

0 

44 

P 

0 

0 



0 



0 

p 



p 

0 



0 *0 
ft S3 

•rl 

O P 
Ol 



I3 „ . . . 

W X 0 0(444(00044(2 0 



0 *0 44 
S3 0 
Oi-H O' O 
S3 P S3 0 
Ol-H 
'8 p 

0 S3 S3 
U -H 0 
0 U 



•H 

«o 

S3 



m 



o 



w 



IP O 33 H 












44 

o 

0 

44 

G 

0 

H 

!> 

•H 

& 

0 



0 

n 

p* 

o 

+» 

0 

p 

CM 

ft • 
G CO 

•H H 
+) d 
? & 



44 

0 

CO 

■P 

c 

0 

H 

•H 

& 

<u 

H 

1 



CO 

»0 

0 

(D 

4-1 

43 

G 

(0 

CO 

>d 

<u 

& 

CO 



• 44 
CO (0 
CO H H 
0) (0 <U 
■H 4J 4 
-P 0 
P 6 44 



H 1 

•H 



CO 

0 

H 

ft 

G 

(0 

44 

O 



& 



CO 

(0 



H -P -P 
t) P 44 
CD <0 3 

»o,c a 

V 

o' _ 

G g 
•H O 
G P 44 
•H 44 (0 

p a) 3 
0 u u 

U -P 0 H 






CD U 



0) 
S' 
»0 
a) 

O' £? G 

CtI^ 
H »0 
G ft 

r* ® 

P -H 
ft >1 
H 
P On 
H U O ft 

ftO 44 *C 



W 



CO 

P 13 
P o 

ft-H 
P P 
H 10 ID 
0 > 44 
U CO 
•H 44 G 
CO O (0 
. P 
A 

ft -P 
•H 44 

a) h (0 
A h a) 
■p,q,c 
(0 



CO 



ft G ft-P 
.G-H G G 
•H ,G -H (0 
GOGH 
•H 
(0 



(0 

6 



0 

O 

G 

0 

■H 

O 

CO 



•H O 
<0 O 

C4 0 *ft U 
KrC >?0 
W 44 W 4 J 



CQ 



0 

0 

O 

0 

44 

P 



i 

P 

3 

0 

0 



I 

0 

1 



0 

44 

0 

o 

•H 



O' 

c 

•H 

44 



O' 

G 

•H 

•s 



0 

0 M 
O P 
•H O 



3 




0 


A 3 


•H 


0 fi 


0 


G 


44 


3 0 


C 


• 0»0 44 




0 




H 


•H 


0 0 


P 




*0 


0 


44 


ft,G H 


0 


0 


0 


0 U 




G 0 0 


H 


0 


0 


■P 3 


P 


•H -H 


3 


0 


44 




0 


T) G 0 


0 


0 




- 

»0 0 


44 


H -H > 


•H 


• 44 


0 


•H P 




0 44 -H 


»0 


P P 


0 


. 3 


-P 


,G 0 


G 


0 3 


0 


H *0 


3 


6 0 


0 


»0 0 


P 


44 G 


0 


6 0 P 


ft 


G 


0 


0 




0 P A 


p 


•H P 




• tj) 


44 


P 44 0 


0 


P 0 


P 


G G G 


0 


44 


ft 


O'H 


0 


0 -H 0 




0 P 




W 


• % 


•H 44 -H 


A 


M P 0 



■8 



O G 0 
44 0 0 *0 



44 

P 

3 

0 



_ G 
ft-H 
G P 



0 3 0 0^ 
_ P O 0 P 0 
O' 0 3 *0 

G ft O' O' 44 



H 
>0 
0 G 
•H 

a p 



0 O' 
P G 



S 1 

t! 

G 
•H 

P w - w W - 

O O 0 44 < 6 ^ O' 44 to OtfOC £ 



■HOGG 
O' 44 -H -H 
0 O >i*0 0 -H 
0 3 -H H G 
O -»-i4J ft-H 
0 *0 0 ft P 



3 0 
rQ H 
•H 
O' O' 44 
G G 
■H -H 0 
> > 



^-•gss 

0 3 0 0 -H 



G 

O 

•H 

44 

0 



44 

G 

H 



0 

P 

0 

G 

0 

O 



0 

ft 

I 

0 

H 

O 



0 

0 

•H 

> 



G 

•H 0 • 

P 0 0 
0 H ,C *0 
0 H P 
? 0 0 0 
w w G 3 
O'-H O' 

•• -H *0 >» 



IP 
0 ^ 

H P 



0 



44 
0 
44 
P 0 
0 0 
■P 
* 44 H 



B* 

•H 

»0 

G 

•H 

P 



t ^ 


H 0 H 


ft 




ft 0 0 




0 


G P 0 


p 


0 •• 


•H 0 44 ft 


0 


44 »0 


44 ft G G 


44 


0 


0 ft 0 -H 




. P G 


P 0 6 G 


• 0 


,0 -H 


0 44 -H 


ft«0 


. 44 ,G 


ft0 0 0 


G 0 


0 


0 44 3 44 


•H 0 


0 0 


0 *H G *0 44 


+? 6 


G -H 'O -H 


c 


0 


0 P 0 0 


•H 0 


•H 0 


A ft 6 


p 0 


P A 


loo 


ft 0 


ft 


PC ^ 


p 


P 0 


G ft-H 0 


p 0 



ft , 

ft£ 

0 P 



44 

0 



o 

•H 

CJ 

0 

O 

0 

P 



0 0 O 44 «0 
6 0 G 
O' 44 0 0 
G - T3 

H (P’d-rlrl 



P G 
0 *H 



0 



rC 

• 44 
O 



0 3 0 H H 
_ G H 6 *H O 
ft jD ,G 0 44 -H 44 



P* O' 3 44 



j2 _ . 

44 - 6 0 G 44 
0*0 ^G -H -H 
44 H O' 0 44 O' 

0 0 G ^ 44 G 
0 -H -H >( 3 O . 

, A 44 H O H 44 

P 0 P G 

O P P p P 




0 



O' 

6 G 
•H 
H «0 
0 H 
0 0 

O' O • 

G 

•H «0 0 0 

*» Q O ft 0 44 0 0 0 0 

G(G 0 O O 0 O' ft ft ft ft 

P 0 -- - -- 

ft 44 0 
P 
O 

G 044 
•H 0 * 

O 0 ,0 «0 

•H 0 0 44 44 44 44 

Si!; J SJ 4J ‘nL w e*uooo 
0 0 G O O'H ft 0 0 0 0 
HH O' 0 ft 0 OHHHH 
0 0 0POO440000 
CO CO 6ft ft4J 0 (0 CO CO CO 



•H 44 44 
P 0 P 
O' 6 3 

0 ft P 

ft ft 
G G O 
•H *H -H 
-P 44 44 



G 

•H 



p o p o 
p p p p 
0 ft ft ft ft 
p 

O' ft ft ft 
G G G G 
H -H -H -H 



<5 CQ O 



Q W ft CD 



W g 



• • 
Q ft 



Suggested Student Activities 



190 



I 

w E 



m 

G 

o 



0 
iH 

3 . 

44 -h 

CP4J 

C (0 

*H o 
C -H 

to 44 

9) 'H 
E O 

«& 

G W 
(0 

H 
H 0 
ID *H 
O P 

•H 4-J 
4-> W 
a 3 
id »d 
P B 
ft’H 

w o 
ID 4J 

© w 

•g © 

2 H 
E O 

•H 
Q> -P 
A P 

•o *° 

«H 44 

1 ° 

•§ § 

•H • 
W 4J W 
0)0(0 
•H 3 © 
•p*d o 

Eg 

*H Mi Pi 

4) 

o © w 

s * 

•8 ® -5 

3 H 
*3 ,3 4J 
(0 -H (0 

W -H 
(0 (0 



0» 

a 

•f! 

,c >o 

w a 

•H (0 

a 

•H (0 

(Hg 

© ID 
,C 44 
■P P 
3 

(0 (0 

© . 
44 P 

0 0 
P rH 

2 3 

■&5 

O *3 

O G 
G 
•H 



& 

•P 0 

2 A 

Se 

s* 
0 % 
Aw 
© 

• d H 
, 0 
P 44 
© P 
•0 3 
aw 

•H 

PH 
0>® 
H 
0 H 
O 0 
0 P 
44 0 
(4 A 

3 
W 



I 



H Ul 

S-g 



© *0 
a a 

•H 0 
W 

W 
0 H 

£ E 

£ © 

0 
W 

© 44 

s° 

44 W 
P 4* 

3 a 
w © 

H 
P 0 
0 > 
r4 *H 

&& 

a © 

0 

H 
44 0 

a a 
© o 

w W p-H 
© © 0 44 
O O 44 O 
0 0 44 0 
44 44 -H P 
0 P P 03 44 • 
0 3 3 44 

W W 0)0) P 

0) a a 0 



0 

•P 

a 

o 

o 

0 

5 

s 

w 

•o 

© 

»o 8, 

r 

O O) 
H C 
r-l -H 

o »o 

44 a 

•H 
0) P 

a O) 

JSS 

© 8 
p © 
0 44 
44 
W -rt 
»0 «0 
P 

0 44 

>g o 

a , 

0 P 
4J © 
W 44 

. w 
>1 a 

44 0 
© P 
44 44 
0 

W 4J 
0 

r4 © 
H,C 
0 

© 

44 ,a 

*rl 4J 



P 

© 

44 



W- „ — ... O) O) yt 

a+jp-H-H.ecai 

*H00P4JO*H*HC 

3 P 

Q*JG 0 0 £ 



•OH H 3 
a 44 3 W 
•H 0)0 



E 4J © 



© 



& W 
0 



misses 



nu A M 




MACHINING EXPERIENCES - - LEVEL II 



191 



<D 

S3 

•H 

■8 

id 

2 

O' 

S3 

•H 



•H 

2 



(0 

■P 

S3 

O 

N 

•H 

P 



>0 

Q> 



O 

4H 

P 

fl) 

ft 

(0 

0) 

•H 

4J 

•H 

> 

•H 

•P 

% 

O' 

S3 

•H 

S3 

•H 

•g 

I 



tJ» P 
. C d) 
I *H *0 
jd C H 
P *H 3 

Its 

O id co 

_ g 
o' cd 

S3 % 

•H <D O' 
> O S3 
O Cd *H 
H M-l G 
H P -H 
O 3 i 
mh co u 

(d 

a>*J E 
£ (d 
■PH * 
_ IJH W 

E Q> 
p cd o 
.0 _ to 
mh o»mh 
P S3 p 
a> -h 3 

A S3 co 

•H 

O.G P 

•p y <d 

. fi H 
>i E 3 
■P o 
•H -H 
rH «• *0 
•H (DC 

•Q c 

(d -h 



> 


0 


ft ^3 


H 


2 


id T3 


■P 


$ 


u cd 
g 


•H 


»G 


0 


c 


+» 


^ O' 


D 


G 


+» G 
•H 



a 



H r— I 
(d H 
3 -H 
•o g 

•H 
•> H ,C 
•rl (J) U 
*0 -p (d 
C S3 g 
•H O 
N 
•H 
P 

8 

s "** 



O' (U 
S3 O 
■H (d 
S3 MH 
H P 



0 

CO 



I 



CO 

a) 

o 

Id 

Mh 



p 
(d 
*H 



3 

o» 



9 

S' 

H 

c 

H 



•HOP 

ft-P co 

0 - 
H S3 H 

Q) O O 
> H 
<D W H . 
•0 G Id ,C 
O P O 
O *H id Id 
Eh -P ft g 



0| 

> 



•H 

•P 

O 

O 

•i“ 

3 



o 

S3 

•H 

S3 

P 

(d 

o 



<d 

fi 

£ 



01 

S3 

•H 

S3 

P 

cd 

o 



?! 

■H 

Id 

rH 

P 

•H 

S3 

cd 

2 

P 

o 

H 

cd 

3 

S3 

id 



S3 

O 

■H 

«P 

id 

o 

•H 

S3 



o 

u 




co Ip o o 

w PC 
* *H 
O >1,3 

•• o o o 
o o cd cd 
c -h p g 
•H ft 3 
g . o O 
P X U & 
o P cd 
•P O o 
O % >0 -P 

'O c 

4-1 cd co • 
O O _ 4J^ 
•P ifiwrl 

co co cd cd 

CO O H ft-H 
•P -H G P 
C -P H M-C o 
•H CO 4-| O -P 
P *H cd 
ftp * p g 
o o a o 

3 -P O fi MH 
H U -H g o 
rP (d -P 3 

p id c *o 

O' Id P c 
G,C 0 *0 -H 
H O ft O ^ 
*0 O P 
id *o -h *o 
O C 4H 3 c 
03 id o &id 



•p 

c 

§ 

2 

9 

id 

o 





0) 






•• 


G 




O' 


rG 


•H 




G 


•p 


m 


* 


•H 


•H 




*0 


*0 • 




% 


a) 


*o~ 


■ 


p 


a) 


cd O' 


Q) 


Q) 


MH 


— ' c 



•H 

CO 

o 

c 



1 

p 

o 



p 

o o 

•P *0^ G 



H 

id 

u 

•H 

4J 

p 

!> 



O -H 
*0 CO 
•p 



o 

■p 



* . 
O o 

O H 
•P id 
CO u 
CO 
O' 

C P 

u 0 

3 O 
CO H 
id 3 

o p 

2 w 



CO 
P T 
O CO 

ft c 

•H O 
H -H 
id +> 
a cd 
, 3 
P *0 



•H p> 




S3 O' 




P 


• • 


a) di 


CO 


> G 


0 


•H 


•H 


,'*o 


-P 


p cd 


id 




g 


,3 03 


a) 




,G 




+> 


• 


cd 


2 


2 



2 

id * 
3 O 
0< O' 
co 3 

w ft 

O' 



•H 
co *0 
C *H 

o > 

•H -H 

•P *0 

o 



id 

p 

MH 



O' 

c 

•H 
MH >1 
o H 
ft 
O-H 
O'-P 
*0 H 
0 3 
H E 

o - 
C O' 

X c 

•H 

O'-P 

c u 
•h id 

>t p 
rH «p 

ft 3 
co 



rS3 

•p 



o 

o 

cd 



A 


• 












ft - 






CO 




P 


3 CO 






p 


CO 


d 


-P H 






a) 


p 


> 


(DO) “» 






•p 


0) 


•' 0 


*0 CO H co 


*0 




4J 


4J 


rG ft 


G H g 


G 


G 


3 


G -P 


«P 


cd <u id -h 


cd 


•H 


O 


•H 3 


■H - 


*P P iG 


O' 


id 




» id cj 




O' cd id co 


O' G 


-p 


CO *d 4J 


- ® 


id P ft 


G -H 




3 


<0 ,0 CO 


fi CO 


P 3 - 


•H rH 


0 


0 


G 0 3 



H MH 



O'* 

C O 

o id 

P^H ,C 

3 P 

CO o O P 

JQ +> o 

O P ^ 

COHO O 

id co o 

•p 
- CO 
CO 
p 



rC 

-p 



O 

o 

•p 



S w 
% 



I 



O' 0 o 



O' co 
c 



O o 
cd •• o 

fit H 
G 4J A 
Cd -H 

fl J 

...a« 

U 4J O 

g ^ -p 

E 



o 

G 

•H 

kG 



o 

2 



o 



o 

•p 

CO 



- o o o 

CO O P Ip ^ P 



*0 -H *0 
•H o *H 4J G 
>iH > +» id 

id 3 H 3 ^3 
h3 P *0 U 



0) 



O co +J o 

cd o 

£ O' O O' H o 

Id C «P G ftrH 

IQ rl -H -Q 

C ^3 4J O 
*0 id 
G O 
id h 



G 

* o 

CO 

p 

O P H -P 
• -P id *0 S3 

4-> rH 

CO. 3 H 

o 
o 

S' 

■H 
•p 



_ _ co O 
G O *0 -P 
H O O 
ft _ O CO 
CO O' ft H 

c 

O' O *H 
G G 4J 
H -H CO 



H -H o 
P ^3 O -H 
id o -p P 

> id id 

, £ M > 

P H 

p 

o 

•P M-l • 
G co 
O COH 

o *o id 

O -H 
. O' O P 
CO cd C M-l Q) 
■H 4J 



C0GHftGP l £33 
3 3 O' 0) 3 ^ 

P Q G -P O 



P <0 -P P cd 

a e s s. B 

cd o *r-» o *0 t-i o *o 
♦diS'OPG'OPG 



flOflgid MSfl E < ft Cd < ft Cd 



o 



w 



ft 



o 



192 



cn 

S 3 

•rl * 

•g 

•do* c 

0 G H 
^•h »d a) 
fl)fl 

0 -H 0 
H >>WH 

0 h a i 

g ■a «d -h 
•H £3 P 
o ^ld I) 

0 Ol 4 J 

•d c 'd 0 

. *r! 5> 6 

m >i © 

o H am 
aw o 

0 ) *rl 

u>p a) © 
’dHHft 

© g 'd !>• 

H g G P 
£ *H 
0 Hp(0 
G O' W p 
G 

. *h d> d> • 
o>p g g ' d 

G U H H 0 

h 0 p «d c 

>i P 3 pH 



m 

o 

w 

P 

G 

Q) 

fH 

l> 

H 

& 

a) 



m 

o 

w 

P 

G 

© 

H 

5 



•H 

• 8 * 

0 ) 



<d 
c 

0 -H 

•H P 
4 J 0 H 
U.C 0 

dug 

M *rl 

»w .g u 
o © 
cnp*d 
g m 

•H O' w 
G 0 G G 

■rl H -H O 

g nj p h 
. . . P g 3 P 

H 4 J a o ,3 Q) h a u 
a,o g u u -u u g id 
a 3 o u u © © o p 
C »u id gfi'dU'H 



a u 



P w 



w 

<D 

U 

id 

m 

P 

3 

w 



! 

a) 

P 



W P 
a> id 
• u H 

a) id 3 
u m u 

3 P H 
m 3 •d 
p w g 
3 



•d 

• G 

a) o id 

u P 
id 

m w 
p «d 
3 
w 

H 

pm 

a) a) id 



a) 

u 

c 

0 

•H 

ui 

CO 



G 

o 

H 



Cn 
G 
_ H 
P ro 
3 H 



0 ) 



H P P O 
3 U id ,G 
id P 



tn 



w h a'd h d» c g p 



3 G h © m 
o>h p p 



P iH 




Ui p 

c 9 

H 3 
p 



GPP 

id p 3 
3 U 

« - c u 
id ap id id <d _ _ 

d>P p & 
d'D'd»&»d>G id 3 G 
GGGGGHUU 
•rl H H H H pvH 

H P 0 
&JQ U 

H H H H H a 3 3 



W 

id 



»G W 

§ 0 ) 

• P 
W (d 
WHH 

000 

•h p p 

P* 

0 H 

a ra 

P 53 
p o 

DfH 
p p 
H Id © 

0 > m 
u w 
h m g 
w o id 

|? >ip 

ap 

•rl P 

© h id 

A *H 0 

AAA • 

0 W 
0 ) G U»P 
G H C C 
•rj ,G H 0 
G U C H 
•H 0 H O 
0 g 0 O 
H HU 

f^o 

W P W P 



a 



0 

A 

p 

s, 
■s . 

6 h 

o u 

p 

m 0 

W H 

P 
P 
3 



H 

O 



W 
0 
_ P 
A A 
0 

& 

G P 

> ° 
Q 0 
g H 



W 
0 
U 

> „ . 

0 0 H 



G 

O 

•H 

P 

0 



O 

m 

G 

H 



0 

P 

0 

G 

0 

CD 



U 



w »d 
0 c 
P 0 
3 H 
0 W 
U P 
•H H 0 
m H p 
Q) p 

•d ,G 3 

S 0 

0 • 

A 0 

w 0 g 

0 »H o 
H 0 • H 

0 p 

A £ 

• •> G P > 
A* 0 O O 

• w an O P 

X 0 g P P O 

w p 0 0 M-J 



0 



H. P P 



P 0 U 0 0 m 
.. id ad»»d 
Up »0 D>0 

fS3 0 0 0 

p p w u p m 

0 -H -H w 

p p > m 

,0 -h •* c 

W U ,G 0 

0 0 p 

w »d •• a o w 

h 0 w o •d 

OHP p 0 

o A P 0 0 

p £ ,g >'d a 

> P 0 w 

p 0 d* p 

3 0 G P P p 

Oi^rl O (D 0 
>i u p m w a 



0 0 G 
H.G 3 
O 



P 

0 



C O 
H P 

a 



0 0 g p 
p p p »d p 
0 p 



00m 

•rl *H O 

P P 

a a^ 

ooo 



3 _ 

U > 0 
f U^CJ 

P -H u 

0 



p p,g a© g 
a ap o p o 



a a© 

0 0 g 



8 

P 

m 

© 

© 

p 

m 

•d 

G 

0 

P 

0 

0 

H 

U 

0 

0 

P 

0 

■s 



a 

© 

o 

p 

w 

a 

•H 

A 

• u 
p 

3 m 

u o 

m cn 
o G 



G 

o 

•H 

p 

u 



•rl 

w 

a 

w 

•H 



© »d 
P 

•h »d 

«d g 
0 



p p 
agm 

D> O' O' d» O 0>W 1 5» 

CGGGmGHGd» 

•H *H *H *H - H 0 *H G 
p p p p K 4 J -H p -H 
UUUU(GUPU> 
0 0 0 0 P 0 0 0 0 
HrHiHr-l OH PH £j 



O' 

G 

•H 

P 

0 



W 
0 W 



0 0 0 
G 3 
D»-H d 
G 

H U >1 



P 

0 



> 0 P 

Q S 0 

g , m 

H 0 P 0 

P 0 w 

0 P 
•*m h 

D'H 0 H • 

G 0 0 W 

•H P W H 

P 0 P O' 0 

Id a G G P 

p a 0 -h 0 

0 0 g G g 

a p *h 
0 0 0 0 0 

P 3 P 3 

G 0 •«"» G O 

0 -H «d -H -H 

■S ^ S iJ 

S tv E ffl 

o o» > 

W P G * 

G OrH W p 

O a ^3 H O 

•H 0 0 o m 

P _ g O 

3 O' P ,G 0 

0 G *> • P *d 

U H 0 «0 0 o H 
0 P G 0 H H 3 
P 0 *H G H U H 

a 0 A 0 m m 

% u a © 

>i 0 p m > o* 

P ^ E 0 OH G 
0 *d :A 0 h 



m h . d^ 0 0 0 p 
0 0 - 
0 H 



g ^ a p p 

H >i >tA 



A P H P 0 U 
P 0 P G 

0 O P P p 
. . _ p 0 0 0 

o u 0 & a a a 



& © 



G 

•H 



P 0 

am © 
p 

di p o 
g o m 
h © * 

• u w A •d 

P H © © p p p 

© p h 0 a u u u 
tj \ u d»h a © © 0 

G 0 0>0 OHHH 



0 0 0 

P P 

0 Oi a a 

3 

D> O' 0 > 
G G G 
H H *H 



0000 O 0 0 000 POOP 0 00 
to to co co p to g co. pi »o a o>p 0cococo 



^ • 



W a CD 3J 



h b ^ 



SSSSS^H'dtuJ'diUm 






a 



o 

ERIC 






M HP I 



Suggested Student Activities 



w 

0 



P 

<u 



0 



ft 

G 

O 

•H 



D>-P 
G <0 
•H O 
G -H 
10 M4 
0 -H 

E O 



& 

ft 



*0 
G 
0 

rH 

H 10 
10 -H 
U U 
*H 44 



JSU 

*d 

H M-l 
G O 

,8 G 
ft O 
“H • 
ft 4-> W 
0 O ft 
•H G 0 
4Jrg O 
•H O O 
> U U 
■H ft ft 
44 

O 0 ft 

0 ,G *Hi 
H 43 

« 43 
0 • G 
•o 0 -h 
G H 
44 43 44 
ft -H ft 
ft .-H 
H ft ft 
HOW 
4 j & 0 



0^ 

«i 

a . 

41 S 

ft U 

u 

0 m-i 
■M O 

ft . 43 

U +> 



»d 

G 

0 

0 

u 



ft 


0 


44 


•H • 


G 


Pi 44 


0 


U 


<0 


X 0 


G 

44 


p p 


ft 


§ 0 



44 ft 


O' 0 


0 G 


g»o 


0 »d 


•H 


M G 


ft 


A’H 


G G 
0 


ft 0 


0 44 


0 44 


U ft 
0 G 


0 ft 


•H 0 


«0 0 
0 H 


AO 


E o 


X 0 


•H 


14 



p 

4§ 

+5 

o 

Jf 

'd 

0 

u 

•H 

44 

O 

0 

U 

Pi 



ft 

M-l 0 0 H 

o g w 0 
G E -y 
w «o o 0 
OOPS 
P M-l 

Pi 

ft 
O 44 
P 44 C 
0 0 
44 0 H 0 
O M 0 > 
0 G > 

P >d 

0 0 



•H 

44 

ft 

•H 



ft 

G 

O 

H 

P 



•H J-l 

&.° 



G 

0 



•rl 
0 
«d 44 



ft 
G 
O 

O' p *h *d 

G 0 44 M 

•rl 4-1 

G 



0 

44 



G 



u 

0 



O O’ M-l 
0 O 0 

p no 

0 PiH 0 

G 0 0 

ft -H M-l g M4 
O *H 
O 

G 0 0 »d 0 G 

0 *0 44 0*0 0 

O G 0 43 _ 0 

0 0 *d 44 Tl ft V 
5-1 4-> 0 G *0 0 

Pi ft O 6 

4-> 



43 

ft 

G 
0 
H 

O 

44 

44 
U 
ft O 
44 
ft 



0 0 iG ►t'd H H 



0 M4 O' 
‘ G 



P 

0 

G 



0 :4 

AG 



g 4 J^ 0 ft 00 ftft 4 -> 



4) 43 44 U G 
ft +» M4 ft G H O 



0 0 U 0 -H 
O' P« 0 W H 
0 44 43 . . 

4J43 G 0 0 0 
0 ft O |G 44 G 

O' 0 



44 

G 

u 



P H 

a 0 

H — 
p H Tl 
M 0 G 
Pi U 0 



•H g -H 

U O 44 

43 PiG O 

0 0 

- . O M 

U .44 ft H 0 M4 0 

_ 0 43 ■O'PiO' 
0 O' 44 O' G G 
G 44 O' W G -H O'-H 
GPM4-HWGO-H44GP 
•HOO^C-Hg.yG-H? 
44 M4 O -H »0 O PiH ft 
ft M4»0 0 0 0 0 0 g H 0 



• • ♦ • • • 

03 PQ O QW A O 



MACHINING EXPERIENCES - - LEVEL II 



194 



-P 

•H 

a 



O 

C 

•H 

■g 

10 

s 

D> 

C 

•H 



•H 

s 



10 

0 

•H 

ti 

!> 

<D 

-P 

C 

0 

XI 

1 

£ 

p 

a) 

A 

0 

O 

•H 

■P 

■H 

> 

•H 

-P 

O 

< 

c 

•H 

c 

•H 

£ 

o 

£ 



O 

rH 

-P 

•H 



a 



i 

<0 D> 

p c 
o -h 
A c 

o -H 

,c 

tno to 

G 0 
H g 



§ 

rH 



Cn 

c 

' -H 

w G 
. . (D 'H 

o o A 
*H (0 O 
MH (0 
<D P g 

£§ . 
w 

6 -P O 
M t0 O 
O iH (0 
MH MH MH 
P P 
O tn 2 
AG W 
■H 

O C P 
■P -H tO 

>tO 3 
■p fd u 
•H E -H 
H XI 
■H G 
A •• (0 

f 0 <D 
AG 
(0 -H 

°fi 
| IS 

■P -P 

D> 

G Cn 
H G 

^ H -rH 

XI H G 
•H -H -H 

> e,g 

•H O 

'Oh id 
G rd g 

•H O 
•H * 

Q) -P W 
tG P 0 ) 
-POO 

> rd 

MH 
Q) P 
_ A G 
A-P W 
O’ • 
H G H P 
OOOO 

> H >0 

O W H H 

G to G 
O P O 

H 



vu 

B* 

a 



(0 

r-1 



G 

•H 



XI 



H -p 



o 

> 

•H 

-P 

o 

o 



w 



§ 



o 

G 

•H 

g 

<0 

o 

A 

o 

■s 

$ 



g 1 

p H 

g 

(0 

o 



$ 

•H 

o 

H 

§1 

G 

£ 

p 

0 

H 

(0 

G 

G 

£ 



13 O 

G'+J 

£ "J W rH 

•• P ,G -P <0 
O O W p -H 
G ? -h fd P 

g -H GAO 
MH -H -P 
O MH MH 0 
O O g 
-P W «. 

O U G P MH 
XI -H O O O 
•P *H A 
0 w a g «o 
-P -h to 3 G 
P P G "H 
WOO X 
■P -P AX? 

- O O XI 



8 
O O 



N 

•H 

01 



■H 

6 



O 
O XI 
G -H 
0) 
-P 
G 
O, 



G 

O 

-P 

(0 

o 

•H 

G 

G 



O 

U 




B 

O 

t) 

XI 

o 

-p 

* 

o 



XI 

o 

o 

MH 



(0 

O 

•H 

-P 

P 

p 

> 



P G 
' O O 
O A 



•H 
(0 rH 

0 (0 

01 o 



p 

o 

-p 

W 0) 



p 

o 



0) 

G 

o 

•H 

•P 

(0 

G 



A XI 



G -P >i-H 



0 > (0 
G 

•H 0 O 
UNO 
0 -H 




O WH O O 
04 w A to ,0 



• • 
-P 
G 

§ 

8 

a 

0 

0 

£ 



•H U 
G <0 
rH P P 

t?G O 0 > 

* G 
P -H 



G P 
•H w 
P 

G . 

W ,G O XI 
(0 -P -P (0 
O -H O O 
S £ g A 



ffl 



8 

0 » 

&& 

oi G 



A 

A 

•H 



fi 



o 

o 

(0 



§ 

w 



■H MH 

^ P 
G 



A w 



O 

O 



A 

■P 

G O 
• O (0 

o o 



u 

G 

(0 O 

A 

& rO 

rO P _ 
P G ^ 



A* 

^ -H 



HJ O UM 



01 



•P 

G 

O 



(0 

0 

01 

p 



£ 
'S 

U • 0 
93 C 

^ -H 

as-s 



^ G 



0 O 

01 o 

A 

•> w 

w rd id 
P d> oi Ah 
tJ» O O G 
G U -H XI P 
•H 0 -H «M 
>iH > +J 



G 

O 

O 

(0 

G 

(0 

G 

•H 

(0 

-P 



oi 

rH 

O - 
rH W 
H g 
tO -H 

bA 

0 W 
A 



.*! 
O 

% 

& O 



u 

G 

(0 

O) 
Cn G 
G -H 
•H rH 

0 H 
<0 -H 

Ag 

01 

G 
*- O 
01 



w 

G 



G 

•H 

►i 



(0 

0 

•H 

1o 

1 

S 



O H 
-H A 

+» -H 
O A 
t0 rH 

P G 
MH 6 

MH *> 

O O) 

G 
O *H 
D»+» 

XI O 
O (0 
H P 
g -P 
o ,0 

G G 

A4 W . 

0> » Cn 
C Die 
•H G *H 
>vH XJ 
rH U 'H 

A XI r? 
A t0 A 
< W XJ 



G 

•H 

(0 

•P 

■§ 

o 

A 

0 



I XJ 
«P o 
G G 
O -H 



I 

G -P 
•H G 
(0 O 



O O 



W O -P 

hs 

> 

o 0 

P -P H 



G 

O 

■H 

P 

rp • 
> 0 



OrQ 
g O 

cr- o 

G +j 
■H 

G ,G 
(0 0 

. . _ ^ O G 

rOG^jGA^QHP 
J P XI AO .0 



G O 
0 ? 



O 
O 

•P O w G H 
W A A O O 
<0 O 

On rH o 
G AH 
• *H ,0 
A-P O 

G G rH 
•P 



P w <D P MH W 
O P rH +J 
• A 0 XI G W 0 

AHGO’QAO0A 



8 . 
-P MH 
G 



P (0 
O H 



P 

O 



■h O O O o U rd 



o 
Cn 

G 0 > o -h 

•H G G -P 

•P -H -H W 

.AG P,£JG 
DMD D fd o 



A O g O 
oi cn A tJ> O 
G w u G MH U 
G 
P (0 

Si w 
O P 



■H G 
•P P to 
0 O 
G AW 
O P 



ObG-PbOrOXJPOxJP o 

W g Id 01 g A 3 A-P A-P 



m 



o 



w 



A 



O 



195 



O' 

3 

•H 

0 ►» 
H rH 

IS ft 



£ 

•H 

O 

,5} 

'D 

m-i 

o 



■H 

P 

H 

i 



O' 

0 -H 
0>+> 
«0 o 
0 0 
H M 
> P 

2£ 

3 0 

0 



O' 

3 

•H 

0 
0 3 

0 

m-i h 

0 

'O -H 
3 M 
0 0 
_ P 
»0 0 
0 E 

&«. 

0 O 

0 0 

38 

3 P 
•H 

ft o 

0 p 



0 

P 

S3 

0 

H 

15 

> 

•H 

8 1 

0 



M-l 

O 



- - O' O' • 

g»'2 i cc , ocg 

3 O' 3 -H -H 0 *H *H 
•H Crj 4 J 0 CEO 
3 M t! M 0 



0 
P 
S 3 
0 
H 
0 

* > 

H +> *H 
0 M 3 
3 0 & 

O 3 
•H O 
P 

O £ 

0 O 

MM.. 

*H*H O 
_ 0 
Cn 0 *o 

S3 rH • 

h id (Tin 



0 



e 

•H 



S3 S3 
•H O 
P -H 
0 P 



HjO’d ft O 3 0*0 ft U 

ft^ > e u u +) it % 
S'®-* P v 00 m o m 
< W| OO 0 E Q o u m 



« 



o 



w 



•• 

0 

o 

S3 
0 
•H 
• U 
ft CO 



JS 

o 

P 

3 

o 

o 

0 

5 



M 

0 

P 

5J 

O 



0 
0 
O 
0 
m 
M 
3 
0 

M 

0 0 
• O rH 

0 0 3 

o m u 

0 M *H 
M-l 3 »0 
M 0 C 
3 

0 H 



0 



0 

P 

0 

O & 
rH C 
M -H 
3 P 
3 P 
H 3 
U 
O 

P 0 
U 
0 3 

•O »0 
•H 0 
3 M 



0 

0 

U 

•H 0 

K* 

0 3 
•O p 

•H 

2 * £ 

c 

•h •* 
"3 M 



rH 



3 
p 

E rH 
O O 



M m t? g 

JUG ofi 

• ; . r O O' 0 M M-l 0 
0 M H 3 m 

■P rH Q) 3 -H S3 0 

0 H ft o -P O MU 

H jd 3 P *H • M M 

M-l M O . 0 3 P 0 



> 

H 

0 

0 

M 



_ _ _ 0 0 3 
0? 0 0 M § 3 3 

0 ftp 0 0 3 ^ 

vP'O tJl jJ h) 

52?2'2'2* c 2 > ( oc cm 

*H c C C S3 S3 -H S3 M -H -H o 

£*H *H *H -H -H >i-H 0 > > 

015 rH rH H rH rH P ft Q Q 0 

■H OtHtHrHtHftP g g g rH 

S? S ^ id d 9 » 3 ® 0 0 *H 

< E S S g g < o p « « m 



'd 

3 

0 

0 

0 rH 
0 0 
•H p 

JU 

0 3 
M O 
ft-H 
M 

rH 0 
0 J> 

O 

•H M-l 
0 O 
>1 

ftp 
•H 
0 H 

3 *H 
P 3 
_ 0 
O' 3 
C -H 
•H 3 
3 O 
•H 
0 



I 

0 

M 

P 

•H 

0 

0 

M 

0 

m 

0 

3 

p 

M » 
P 0 
P 
P 3 
0 0 



2 

*8 
& O 
3 

•H O 
3 P 
0 0 -H 
g rH 0 0 



0 



0 



0 P ftp 
,30X0 
W P g W H 



ffl 



3 

0 

•H 

P 

0 



o 

m 

3 

H 



B 

0 

3 

0 

CD 



0 

2 

3 

•H 

m 

•e 

3 

0 

0 

o> 

•H 



^ c 

0 o 

ft-H 

g P 



0 

M 

0 

P 

3 

a 

0 

3 

o 

•H 

M 

!> 



rV ^ . 

• 0 ft-H m 
M 0 g p o 
0 p 0 0 m 

0 rH M 
P 0 U 0 0 



a>£ 
£ n 

O 



ft'O 
-00 
0 0 
0 U M4 
•H 



-H . . 

M M-l > M-| >0 
O ^ =H 3 
M-l 0 03 

0 0 
0 no •• ft w 
H 0 M 0 fQ 
OHM 0 
Ofl 



000 

ft 



0 



0 

8 

Ml 

•O 

3 

0 

M 

0 

0 

H 

o 

0 

S 

0 

£ 



ft 

0 

0 

M 

O 

P 

0 

ft 

•H 

r3 

• o 

3 M-l 
U O 



M-i Cn 

O c 



P 0 

3 0 3 M M 

0 ,X -H O 0 

Si* Si ' M fr 
003 0 

H 3 3 M M 
0 0ft 
0 0 E P 
P p p p 

0 0 m 3 m 

•H H o O 0 

ftft’O M o 

0 p O 0 

M M^3 ftg . w w 
ft ftp p O 0 M 
ft ft 2 5 Mh-h'O 
0 0 g ft Mm 0 »0 “ 

0» 0> O' O' O' M U> 

3 3 3 3 3 0 3 

•H -H -H -H *H P *H n iw 
p p p p p 0 p -H *0 

opooogo> 

00000 a) 

H H H H H *0 H 

_0 0 0 0 0 q a) 



3 

o 

•H 

p 

0 TJ 



•H 

0 

a 

0 

•H 



0> 

3 

•H 

M 

0 



0 • 

0 0 






0 0 0 
_ 3 3 

v? *H tJI 

3 3, 
H O >1 
0 P 
E 0 

M-l 
M 0 
0 0 
P 
-M-l H 
O'H 0 H 
3 0 
H M 0 



0 

P 

0 



0 



> 

0 

1 

M 



0 



0 






& 

3 

-H 

3 

■H 



0 

P 



^ 3 
M ft 0 
0 0 g 
ft P 
0 0 0 0 ui 

P 3 P 3 

3 0 *r-» 3 0 

0 -H *0 -H *H 

i%*j a 

0 M 3 - ^ 

3 ft-H 0 b 

O ftrX H O 

•H 0 0 o 44 

p _ E O . 

3 & P 
0 3- 
O -H 0 «3 

0 M 3 0 H H 3 
M 0 -H 3 -H o H 
ft 0 3 0 M-l 
^ o ft 
>1 0 ftm 

■M - E 0 O 
0 'O 3 
M-l H 0» 0 
0 0 3 

0 -H -H - - - x ^ 

t. •Sfd-u <0 o 
M 0 M 3 

0 0 O M M M 

ft 0 P 0 0 0 
0 O 0 0> ft ft ft 
3 0 0 0 

■H U M M 
W ftftft 
3 



0 



3 0 

P n3 
O -H 




M 0 
ftp 0 
M 

_ _ . . O 
_ Cn 3 o m-i 
O' 3 -H 0 • 
O 0 3 »0 



3 M 
0 0 O' M 



3 0 



O' O' O' 

3 3 3 

H -H -H 



o g 

§8 



H 0 0 p p p 

P H 0 ft O O O 

O O'H ft 0 0 0 
0 O' G O H H H 
M O O P 0 0 0 



COCOCOCOCO 0COO£M-lft O' p 0 CQ W CO 



4 ; m o P w ft cd ffi 



Hb« 



S3 



a o 




Suggested Student Activities 



196 



0 

(0 



m 



h <d 

10 *rl 

d P 
•H p 
P (0 
d 3 
id «d 
p c 
ft*H 

(0 o 

10 P 

(0 9 ) 

*0 0 
(0 rl 

E d 
0+1 
•Q H 

•d 

iH +| 

K 

0 o 

•rl 
CO P 
0 U 

U-g 
3 8 

•H 

<P 

d 0 to 

la 41 
0 . C 

•d 0 -h 

SH 
P A P 

0-rl to 
to -rl 

H to to 
HOW 
4 j ft 0 



0 

0 

0 

O 

8 



•d 

•rl 

0 



»d 

$ 

to 

•rl 



rg 

C 

0 



H G 


to 


A 


0 




d 0 


0 & 


0 


d 




P -rl 


> P 


p 


0 




d»P 


0 


0 


•rl 


• 


g 0 

•H d 


P 


0 


ftP • 
P P 


C *rl 


P -H 


p 


At 


0 P 


0 P 


0 > 


0 


p 


ft 0 


0 -rl 


iC 


G 




,G 


E d 
. 0 


p p 
d 


•rl 

0 


s 


0 X> 


•d ft 


0 d 


o> 


P 


0 0 


G to 


p 


0 


0 


d 



0 

H 

0 



Jj° 

o p 

ft 
o> 0 
c ^ 

•rl 

0 +> 
d a 
0 
0 P 

o 0 



0 

•H 



c 

o 



ft u 

£ ltf 
D O' 
? G 

•rl 

G G 

O -rl 



0 
P 

c 
0 
•d 
d 
p 

0 

P 

1 

o 

j? 

'd 
0 
u 

•rl 

P d 



8 



0 «d 
v o 
•h p m 
p ft 
0 0 

•H O P 
P P G 
0 0 
P 0 H 0 
d P 0 > 

0 3 > 
p ' d 
0 0 



0 

d 

o 

H 

P 



•H P 

&.° 



s 

g 

0 



_ 0 0 0 
•d p p p 



,G u 
up© 
p »d 
0 ftH 0 

c 00 o 

•h p g p p 
B O -rl 

C O>0 At 
0 *d 0 c *o 
p o*d 000 
0 ,3 _ 0 P 

•d p *d 0 u 0 
0 g *d 0 
o E 0 0 p tn 



0 0 

p S 

0 
c 



a P c 

d *H 

0 0 0 0 to P 



P 

c 

•rl 

P 



d a 
o 

„ *rl 

O P 



p 

p h d 

<j ^0 d 



0 G 0 ft 
P-H £ 

Q >1 

S 0 

. . to 0 p 
© 0 & 0 
o* ftp 0 
0 

P ,G P 0 
0 to d ,C 

0 0 P • H 0 -M 

rC P P W.Q 

c c d^*d _ 

d>0ocPo>wg-H d>-ri 
GPd-H0GOHPGP 
•h 0 ^ >d -h g ^ d -h d 

P »H 0 d G *0 d ftH 0 
0 P 0 0 0 0 0 £: H 0 
0 *rt P J* P to & & OH0 
H*d 00 MOSPOUSS 



0 ) O QHhO 



ft G d OH 0 
0 O 3 P 0 G 
d P ft P 0 
0 

d» ft o* 
p d» c u 



MACHINING EXPERIENCES LEVEL II 



•P 

•rl 

c 

ID 



O 

ERIC 



ra 

c 

o 

•rl 

Id 

§• 

o 

o 

o 

*o 

( 1 ) 

«! 

rH 

s 

*c 

c 

(d 

g* 

•H 

G 

•H 

43 

O 

S 

o 

«p 

0> 

G 

•H 

G 

•H 

0 



0 

ft 

c 

o 

•H 

«P 

0 



c 

H 



id 

c 

o 



& 

G 

O 

o 

o 



0 

rH 

•P 

•H 



>0 

G 

0 

S’ 

•rl 

G 

•H 

43 

rd 

g 

G 

•H 

0 

0 

•rl 

-P 

•H 

G 

G 

•P 

in 



ft 

O 

0 

5 

5 

£ 



0 

*§ 

t 

•H 

>0 0 



G 

•H 



G 

O 

rl 
0 +> 



5 



•P 
G 

•iH 
0 
G *0 
D 1 0 
O *P 
0 0 
rH 

O 0 
Eh H 



• • 

j> 

•H 

•P 

O 

0 



§ 













0 

§• 

u 

o 

o 



G 

o 

•H 

•P 

0 



o 

MH 

G 

H 



0 

G 

O 

•«H 

-P 

S 

G 

O 

O 



G 

O 

•H 

+> 

0 

O 

•H 

4H 

•H 

rH 

0 

G 3* 

5m 

•P 0 

G *0 
O 0 
O *0 
0 0 
0 
0 C 
43 

4J 0 
O 
G *H 
•H +» 
0 

»0 -H 

0 U 
e o 0 
0 G +) 

0 o 

rl 0 
IH SH 
0 0 

* *8 

0 



c 

o 

•rl 

•P 



G 

O 

■rl 



0 -P 

ft* 
G ft 
O G 
O O 
O O 



•P 

G 

0 



0 

.C 0 

•P 43 



>i MH 
O • O G 
H «P H 
ft G 0 



fl 



g 

0 



C a 
O G 
HO 
•P +> *H 
0 -P 

ft 0 

G ft 

U 



0 0 *0 O O 

g O' 0 O O 

0 0 > O 

U-J o -P rH 



•rl 

I 



O G G 



0 



0 



•P 

G 

i 

0 
•H 
«P 

1 

o 

<p 

G 

•H 

0> 

G 

•H 

G 

•H 

0 

8 



44 0 0 

O 0» G 4J 

O GOG 

rH *rl *rl 0 

•P G -P E 

G H *H 

O 0 *0 13 

• In G G 

«P 0 *P O 

G rH U 

0 0 4H ^ _ 

pOOO>0gftG0 
>10 G O >il0 4J4J 

O 0 H iH O H IH C 

HI 0 (D^ 0 rH &1O 0 
Cj« 0* ft Ih >i ft O ft > 
E 0 K Q £ g 0 ft*0 
ai^4J^ft0Cno0 



043 - 

H G 
H O 



G . 
0*0*0 
•rl 0 0 



■P , 044 -P 

0 Ih -h Ih hJ G 

O O *0 Q G H 

H *0 g >i 
0 COO Ih 
*H 0 0 43 ^ +> 

0 -H HJ H G 

0 HJ O HJ 0 0 0 

G *rl *r| 0 MH > 

rH043GO>OGMH 



0 

u 

G 

•p 



H O 



G 

O 

■H 

G 

G 



0 

G 

0 

0 

g 



00000 M 000 0 0 0 



ft 0 ffi H b 



197 



Suggested Student 



198 



0 

0 

•H 

-P 

•H 

> 

•H 

-P 





O 




•P 


0 


U 


«C 


0 


•P 


*0 


• 


M 


C .1-1 • 


O 


*H 0 




•P 


G 


0 0 


•H 


0 G 




•H H • 


0 


-P O 0 


rH 


•H O 


O 


G G *H 


O • 


G O > 


rC cn 


4 j -H 14 


0 C 


M -P 0 


0 -H 


Q id 0 


G 


A O 


0 -H 


A-H -P 


• 03 0 


O li C 


C Id M 


_,Q $ 


O li -P 


g»0 e 


•H -P 


C 4-1 >1 


C . rH 



* 

O 



•H 



w ^ w (0 

c 'O ih eg 
m c q,q) to o 
cd e r o *h • 
w to <d -p 0 

M U *H <D 

_ u 

a) »g -h - 
id<d id 4 J >i 



tO O 

a) 5 

•H TJ 




■P G 
•h id 

>&s 

•H 

-P X 

a oj 
(d o 

b u D > +3 
0) -P c g 
M 0 -H O 
& 3 C 
a*g -rj ih 

cd g rC id 
•hoc 
m i o 
. o g» „ 

H 4-1 C -P 
_ O C -H c 

A-P 3 rl G O . 

CO -P 0*H G 

CO li o fi to O 

M &-s “ 

A co 

0 id 

<D 



„0 
CO 4-1 
0 ) 

M CO 
M 0 
O -H 
U -P 



id 

<D 
O -P 
C -P -P 
id a) 



O 0) o 

§ >° 

q 0 

(dE^C 



O Cr> rH _ 

•h D» C G 0> O* O* 
g»4J c -h cn-H c c c o 
Cld*HCCE*H*H*HC 
A-P <D -H M -P -P rG -H 
G -H -p -p 0 -H H 0*0 
O00-H-p00-p(d 
O-H-HP 0 -H -H 0 0) 



•H 

■p 

•H 

u 



* • ttt • I • » 

< (QUO W A 0 « 



O 



INSTRUCTIONAL MATERIALS FOR MACHINING 



8 



H 

8 

H 



L 



o 

ERIC 



5 

•8 

•H 



% 

fa 



0) 

u 

o 

M 

PQ 



U 

O 

0 ) 

H A 
id a 

U 

0) % 
g w 
0, 
w 5^ 

p i • 

0 ) A co 
> <D 0 
o w w 
O % 03 
& 0) 
a ps u 

*H O 
<D PS P 
A *r| ft 

A 

0 ) U >0 

£ to a 
in S <d 







£ 



o 

o 

PQ 



as 

£ 

u 






0 

(0 



5 



5 

A 



w w 



P (0 
Q) 0) 



I 

u 



u 

to 



•o 



9 

•H 

PS 
•rf 

A 
0) O 

A 2 

H 6 



s 






id 

p 



i 

w 

0 



•u 

8 



Q) 

'S 

ss 



• <3 
fa tf 

• « 

W 



JSH 



! 

PQ 



q 



ft 



»q o 
cs 

ID Oi 

A -5 

A A 
Oi oi 

•H ’H 
PS H 






_ 3 
£ ft 



0) o) 

A PS 

•H 

»0 A 
0) O 



ti 

A 

01 

3 



(d 

e 



q 

•H 

w 

. . id 

ha 



ps 
o 

Ol*H 

a a 
-H to 
£ p 

o o 

A Qi 
<03 O 



8 



(0 



(d 

A 

0) 

SA 



01 U AM 

5 |S °’£ 

w|j 2 r d w 

iH A 



SI 



PQ 



OJ 



O 



«■ 



s 



o 

o 

PQ 



•H 

as 

£ 

o 

s 



CO 

u 

•H 

A 0 ) 

<d o 

12 

A q 



8 

e 



rj 

€ 



03 

P 



U 

•H 

01 



0) id i 

> A • 



01 

ti 



1o 



u 

0 ) 



o 

0 5 

a 

0 ) 0)0 
A A 
id ft 

0 ) H O* 
A 0) A 

Eh P W 



I 



I $ 

.82 



8 

s 



£ 

w 



§ 



8 



A 

o 

S 



0) 

u 

•H 



»o 

o 



« 

£ 



o 

PQ 



H 

•H 

as 

£ 

u 






2 



A 

PS 

0) 



»0 

0 

0 



a o) 



£ 

o _ 

•H 'O 

a ps 

id o 

oi &■« o 

ps a) a 

H ft 
PS a oi 
a) 
a) ps 



o 

0) 

> 

o 

u 



0) 



^ A 

o to 



_ _ „ ft 

Oifi'H a 
PS A A A 

O U W 

u»o id 

- s 6 0) 

ps id ps 

O 01 -HI 

0» 3 A 

ps o a 



215 

OA 
0 ) a o 
A ps id a 
Eh h g o 



-r| 

o 

id 

> 



id 

S 



id 



PS 

•H 



PS 

O 



•H 

H 

u 



A 
•o co 



8.&S a) 



A 
H|«0 Oi 



or 1 8 U 



O fgiH PQ 
£h PS O 




8 

n 



o 

o 

PQ 



H 

H 

•H 

S3 

£ 

u 






I 

0) 
p 

§• 

85 



01 

o 

0) 0) 



id a 

o 



0) 

0) 



01 

0) 

O 

o 

u 

ft 



»0 0 ) OI 



0*H PS 



o 



IV 






2 



. PS 
S» A 

°s 

t 6 

•H o 



01 *r| 



01 



Il 2 



I 



id 

A 

8 



p 

0) 

u 

•H 

0) 

fa 



o'r 



& l& 



o 

p 

A 

id 



>1 &l 



0) 



A 

V 

to 

X 



OI* 

c ’ 

H 

N 

M 



w 



»0 

§ 



o 

o 

PQ 



200 



o 

p 



0 


0 


0 


0 


H 

% 

0 

4 

•H 

Pi 


0 


0 


0 


0 


N 


N 


N 


N 


»d 


P 


0 


p 


P 


rH 


t 5 

•H 


8 

•H 


•H 


8 

•H 


N 

O 

£ 


CM 


CM 


CM 


CM 


iri 


rH 


rH 


rH 


rH 


V 

0 


0 


0 


0 


0 


HJ 


0 


0 


0 


0 


•rj 


»d 


*d 


*d 


•d 


P 


H 


H 


H 


H 


D 








O 








P 








H 








% 








0 






$ 

43 


g 






d 






HJ 


Pi 






0 








•d 




0 




rH 


0 


»d 


N 


rH 


rH 


P 


O 


0 


0 


0 

CQ 


Sc 


OS 


03 


>d 


p 


P 


A 


0 


•H 


•r| 


HJ 


HJ 


43 


43 


P 


•H 


MH 


MH 


O 


P 


0 


0 


CQ 


S 3 


t -3 


*3 



g 

,P % 
•P 0 
0) 

IN N 

o mh 



N 

o 



p • 
o p 

•H -H 

S 6 

NO 
0 H 
Pi 
O 

(0 O 
0 (0 O 
£ 0 
O N N 
*C Pi O 

H !5 

Si 8 co 



H 

H 

•H 



a 



w 

0 

p 



■g 

a 



u to 



•H (0 



0 Q) 

(0 N 



ffl Pi 



Jl 

•H 

Pi 



L 



o 

ERIC 



MH 

O 



p % 

O 0 
•H 0 
•P N 
0 MH 
N 

0 • 

°g 
0 

430 
+»NH 
O 

w • o 
St 0 
O A N 
43 -P O 

“nis 

rH 0 vJJ 
•H fC 

Pi -P CQ 



N 

O 



.8 

h 3 



I 



to 

0 

•3 

*8 

a 



u 

•H 

0 



Pi 



0 $E 
fC 

■p 



MH CQ 
O 



P 0 
O 0 
•H N 
4-> MH 
0 

N • 

a c 

•H 
O g 



ISO 

H • 
O M 
43 • O 
0 N H 
0 O 

nv 

*H ,£ N 
Pi 0 O 



N 

I 

I 



i 



0 

g 

€ 

a 



O 

•H 

0 



a a 



•rl 

Pi 



N 

O 

rH 

• o 

0 o 

■H 

•d n 

S*d ° 

°§ s 
o 4 

•p 

^ 0 CQ 
£ -P 
o * 
fP »P 0 

43 0 

fflH N 
£ 

O 

43 0 • 
0 >0 P 
(0 

52 g 

*H rP O 
Pi -P CM 



A 

•H 

Pi 







0 


0 




MH 


0 


HJ 


0 


O 


N 


N 


0 




_ MH 


0 


P 0 


0 


•d 


Pl0 


O N 


0 % 


p 0 • 


N • 


MH 


0 0 


0 ,P P 


rH -H 0 


0 


0 


HJ *H 


0 0 rH 


P • 


0 N 


0 g 


P H 


O P 


43 MH 


P MH 


O • *rl 


•H *H 


HJ 


o o in 


*h o n 


HJ g 


• 


*r| r| 


+J p*d 



0 
N rH 
0 rH 

g. 

O • 

0 

0 0 

S 0 
o £* 

£ & 

0 • 

H JS 



AS* 



•H U 
Pl'D CQ 



«< 

*d p 

§ H 

*d 

Cn H 

4 * 

as 

i* 

42 

HE'S 

•H 3 s 



£ aj <p 



« o 



a 

•H 

Pi 



P 

•H 

g 



0 
0 

Id 

NO 
4 J CM 
0 

0 0 
H (P 

rH -P 
•H (D j 
H SB 

H 0* 
•H fP 
Pi 4 J CQ 



I 



I 

1 



T& 

•p 

a 



•p 0 

ggg 

0 -H -rj 

N 0 



1 

•S 



a e 



o cn 
P « 
U *H ^ 
g*HH 
rl WH (j| 



•H 0 *H 

Pi A 



g CQ 



P 



f 

2 



I 



H 

•H 

X 



0 

■fi 



4 



Pi 



0 *P 0 
N 4 J N 
MH -H 

r*« ^ 

'd 

PrP 



rl 

0 



• 

0 

0 

N 



0 U 0 MH 
P -P 

rj -H +J r* 

0 0 cn 

fs.*M 

U *0 



ASS* 



CM 



09 

t 

0 



4 



& 

PI 



H 

0 

4 

a 

a 



0 

0 

MH N 
O MH 



O*^ 

P 

N CM 
CM 

0 



•H N 
0 0 
rH +1 

‘ 0 



0 0 
N 

«P U 
N *H 

0 g 



0 



0 

g 

§ 

8 

•H 

ae 



*s 

a 



o 



i 



i 



LEVEL I EXPERIENCES 
FIRST YEAR PROGRAM 



WELDING EXPERIENCES LEVEL I 



201 



P 

•H 

§ 



W 

ft 

•8 

rH 

I 

0 

Q 

•O 

C 

© 

u 

< 

5 

£ 

(0 

rH 

<0 

P 

1 

W 

I 

u 

£ 

? 

•o 

rH 

£ 

o 

•!? 



(0 

H I I 
©•H G 
P ft O 
©ON© 
B iC *HH 
M ■H 

2 ' 2 *£ 

g p,c * 

8 * 



M jJ 

© 
0 >P 
C C 
•H O 
•O N 



*•0 

S§ 

ft *0 

o © 

O X 

•H 

© MH 



H *H *0 

S M-H © 
O WH 
,C P -H 



O 

ft 

© 



OX? 

O £ 



£ 



W H ^ 
ft P © O 
‘ C P o 
H CP 
O O W 
N 

3 O' ft & 
H C O *H 
•H*H,C A 

1 * 



o 

H 
_ H 

O o 



% c 
ft o 
© 

c © 



MH ft p 
© 0(3 

rC © U *H 

P ,C O 
P ©**-l 
H «0 
© * *H p 

3 © © p 
•O ft C 3 • 

*H © '.H ,Q O' 

> *0 c 

•H rH rH •* *H 

*0 © © Pt© 
C ? P © rH 
•H C rH 

• O 

© O N rH 

(C • *H © *5 

P Q ft O © 
0*H ft 
CO ,C P 

•H C ft *Q 
© « © £ 
O. ft> © 

O V © 

H O H * " 

© • © on 

> < H © C 

© © P *H 

©,C4J H 

P CHH 
OHoidp 
IH ? N P ft 



M 

£ 

•H 

P 

© 

§ 



0 

c 

•H 

s 

© 

© 

A 

rH 

1 

<D 



01 

c 



© 

JS 

!> 

•H 

p 

© 

rH 

S 



ft 

0 

rH 

© 

1 

© 



Cl 

o 

•H 

p 

© 

o 

•H 

c 

3 



, H I 

a; __ © © u 

*• ft 'O P *H © 

© Q C ft ft P 

•h ftp f© 

E MH M3 © 

ft 0 © Mh E O 
© ft O P 
P W-H MH 




©X? 

3 O 

rH 



ft «0 C M E 0 

© © rH P 

P P © «0 «0 P © 
C O % © C G © 
•H © ft © © 
ft ft MH "H g p 
ft © O P* C 
6 4 » 0 -h © 

.0 ‘O S’ H © -H 

o I o>& 
c * © c © 

•H © © ft © -H 
*0 N O 3 rft *0 © 
©H © O © C 
© W H O O © *H 
ojw ft © p a; E 



ffl 



© 

*> ft i 

© © -H ft 
ft 3 rH * © 
© & © W P 

& W O ft G 
© © 
w c ©»o o 

w O P *H 
•H *H ^ * 

p *0 H ft 
M © P '0 © 
A G ft A 
PH £ *. *H 
•H ,Q Pi © ft 

> e (0 qi o 



i 



•• 



•• 

p 

c 

8 

& 

§ 

© 



5 

0 > 

G 

© 



'O 

c 

© 

© 
rH 
3 
ft 

X! 
P 

fr 

b ©' 3 

P H p 
. © -H 
.* O MH 
O (0 



© 

c 

•H 



© 

P 

© 

•O 



As! 
ft i 
o 



o 

p 

w 



0 > © 

C rH 01 

22-5 

© P © 



© 

01 

© 

O' 

p 

© 

rH 

rH 

•H 

MH 

5 



* 



2 



.& 

22 
© U 



m u 



o 

* O 



3 w 
ft © 

© O' * 



© 
© p 

' o c 



a 

o 

p © 

W rH 

© M3 © *H 
P O ©MH Q 
3 W © ft ft 

° u fi 

s r°# 

•H © P W 

Sh C 
© 

O 



,c «0 

- p © 
£ ft -H 

© O MH 
W p -H 
O 

O** O' © 
C O C ft 

© © *H W 
rH ,C P 

. -B o 

ft 3 P 

^ o wo 

O ft© o 



w 

• p 

c c 



5 

2 

5 



0 

p 



© rH 

C © 



§• 



E © 
O E 



C 

o 



© 3 © © 
A ft O ft. 



O 
•H 
P 

t © 

& ft 

> P _ 

© © O 
© G O 

O O' 

©•H c 

P ft -H 
rH © P *0 
© 3 0 ft 

> O 1 © O 
© ©H O C At 
A *0 © O O ft 

© © 

W W © O' 

% c ft C ft 
_ - i 0» o 01 O -H © O 01 
• O'© © C*H CMHP'O'H c 
W -H O rH MH 

So 

aia 

fto ; - i xio , oo ftu O wo 



p 

•H 

MH 

c 

•H 

© 

I 

O 
• p 



o 

p 

w 



Oip 



W -H 



w 



•H 

P 

© 



<*-* c 

f C-H'0_ - 'C CO © © 
OPC'OCOCP^ 
C P © G *H 
3 3 X3 ©' Jh 



H 

ft 



E *H © 

H Mr) O 



a 



w 



ft 



ERIC 



202 



to 

u 

•H 

I 

<d 

s 



0 ) 

P 

id 



*8 

id 



c 

•H 

id 

I 



o 

P 

fi 



$ 

(0 H 

C >1 
O H 
*H fit 
p 

U P 
id »H 
M d 
44 6 

44 % 

O iJ» 

c 

0) -H 
CAP 
•O U 
a> id 
H W 
£-2 
O P 
G 3 
A? ® • 

O' ** O' 
13 3**3 

•H Cfl 
>i-H >3 

dSi! 

8**2 ^ 
A (d -H 

< w *o 



< 



ii 

o| 

a 

c 

a> 

•H 



«o 

oj 

*d 






i 

•H 

G 



I 

(0 

a> *44 

•h no 

P g 



M 
8 

&•£ 
HOC 

id t* o 



S' 



U M*hh 
•h id p *0 

TO > O H 

J?4IH % 

AO 0 

0 

P +l |C 
P -H P £ 
H O 
D»*H COH 
CP G 41 
*H ' -H 

C P 
•n iJ *H C 
id 44 id a> 
H H M 

S*J 



W P w 



8 



o 

p 



id 

CO 

(0 

Q) 

o 

0 

c 



o 

p 



(0 

H 

id 

p 



(0 
fifl 

w 



i m 

O' e 
c 

>»*H C 

Hrlrl 

«|* 

a) d 

CO p o 

10 p 

id «d 

c o 

Aid p 
d id 

CD 

P O' c 



p 

C >0 

•H id 

o 0 

■H • P 
(0 

u c id 

H O 
•H 
P 



fi 



•flrl 

co id *o • 

G O' C *00 

O C O *0 |C H 

•H -H -H H CO *rt 

O' CO ftp 0 «H 44 

C C A*H % C 

*4 

O 



Id *H 0 ) -H *0 -rt 

0 op g yd *o *o 44 
.c-Hp-Huidgj 
P 41 0 *0 P gp 
•HP_PfcWOP 
COCQ*OPO-HMO 
O 0 ’ I H -rt 41 C 41 H 

Afl) d) > -H o 

H *0 A 0 *4 *0 co M % p 44 TO 

id h d id c *o to h 0 

• p a> d) 0 )O*ooHd(dM> 
(DO)? P O' C PPG-H 0 & d*H 
og *h id 04 i£p* 4 pco 

O' C C • 44 A • id O' -H o Id 

c id oi-HtC w O' p c O' o O' Q) O' u 

•HPCidPOidca) o»*h c o c u O' c p 

*2 2 *d *8 2 C *£-Hpe'd-H A-H rl fl.rl Id 
GdCPG-H ,2 PH *4 ACQ C £-H > 

d *g 0 o o p o -h 0 & o a. * 3 _ - , oqp 

8 C 0 * 4 ON* 4 O'COO* 40 'Oh£P 

O H O P 0 -H POdOPOHC 00 *H 
0 OUPTOfr« 6 WPA 0 W 4 lO 0 ?A £ 



c 

o 

•H 

0 



o 

41 

c 

H 



8 

0 

§ 

0 



* 





•0 


1 


0 


0 


A! 


p 


•o _ 


0 




H C 


•H 


H 


0 0 


P 


0 


£H 


P 


P 


P 






O'-H 


•0 


is 


C TO 


C 




•H Q 


0 


41 


0 A 






0 0 0 P 
•H "H *H 
M *4 *4 P 

A A A O 

8 8 8 8 

&S:g:S 

0 0 0 0 




M • 

TO A! 

0 TO 
P 0 
P 

2 

2 

PA* • 

U TO 

OM 
44 O P 
41 

(0 0 44 

H TO ^3 
O 0 P 0 
0*0 *0 
P 0 *4 O 
, H O *4 
44 £ 44 P 
0 . , O 
£*4 0 

P 0 0 H >10 C 0 
d cq «0 0 P'dOTf *0 

0 AS C H O *0 > 

>i O H 44 M 0 TO M o O 

00*40 O £ P P *0 g 

H 43 O' 41 OOH 0 

“ 0 0 0 *4 
44 H % 

44 0 *4 

0 O' o 

P C 41 

H C *H 

*4 A! 0 0 0 X 
0 *4 fi U P d 
AO O 0 H 
O £ -H 44 H 44 
*4 P 44 0 
A O' 0 *H P 
• C P *0 0 
O' O' O' O'fO 0 »-H -H 
C C C C 0 c c 
•H -H -H *H *0 *H O 
p .p p 4 -> H P H 

O O O O 0 O P 
0 0 0 0 £ 0 -H 
H H H H H CO 

« 0 0 0 0 m o 
WWW 



O -H p U 0 
CO 0 A 
0 0 41 p O' 
A *4 0 M G 
Kp co A-H 
P 0 . A *0 
*4 0 H 
U U 0 0 

O O *4 *H O' 
M U AM fl 
O' A A 0 -H 
C O' 0 *0 



• • • • 



_ H O' O' C £ - . 
> O' >i C G -H 0 
0 C 41 44 *rt -H O «-H 
* 4 -H o -H p p H T 3 P 
O' >1 POOPHTO 
H TO G 0 0 O 0 
*4 A TO 0 H H 0 -H - 
^ _ .0 A 0 T 3 00 MP >1 

P W A 44 4 ] GHWWA COH 



• • 
W A 



0 



• • • • 



0 



H 



b K 



Al 



as 




Suggested Student Activities 



203 







0 


»o 


0 IS 


G 0 


0 


0 P 


0 


0 


H G 


0 0 


P o 


O 43 


Mm *h 


0 ^ 


05 P 


•H «0 


G 0 


A G 


•H 0 


0 


G : H 


44 


0 MM 


p • 0 


0 *H 


OH 0 • 


B u 


% 0 *0 0 


— 9 i 


OOP 


•o A 


mm *h P iH 


G 0 


0 6 P 0 


0 


O O 0 


rM 


0 0 0 0 



id 
id *h 
u p 

•H P 
P (0 
03 

P'S 

P G 
A*H 

(0 0 

id p 

d) (0 
»0 <D 
id h 

iH *W 

8 ° 

•§§ 

•H • 

0 p 0 
e o w 

•H 3 fl) 

p »o u 

•jJ 9 9 
> P P 
•H ftft 
P 

O Q) 10 

E ' P 

0) • c 

*0 <D *H 
P 43 P 

W *H 1/3 
(0 *H 
H 0 0 

s as 



OOH 
U 0 



p 0 

(0 



Is 



•H P 
P 0 0 
OOP 
PE 

u 



p 

o 

a 



0 p 

M-l 0 



0 

H 

0 

P 



0 

0 

0 



0 0 »W G 43 fi 
P P iHI * 



0 



•HI tM p 44 
0 m 050 



43 »0 _ D> C -H 



U H 43 0 0 43 
0 P 

8 S 3 



p 

0 

COP 
« ^ O P *3 
£ 43 H -H 0 
p U 0 P 44 P 
0 -H p 0 O 0 
PfC 0 O O «P 
0 ? 6 -H P M-l 
M-l 0 -H 
A-H »0 
0 O O' 



P o 

58 



•O 

0 
O P 

p 0 p 0 s o» 

. *0 O A h g 

0 0 0 0 p -H 
p 0 
O 05 0 0 
, -H G U 
P AM-t *h 0 
A. h »o «g p 
0 MM O H G G 
0 O 0 0 0 H 

43 0 0 0 >*£, 

A & G 
0> 0 O* fi -H 0» 
G P C -H P C 
•H 0 *H 44 3 ’H 
*0 0 O 00 

0 0 «H 0 0 r-| 
(Did <D£ (D ID 

•Sp^tJss £ 



a op 



WELDING EXPERIENCES LEVEL I 



204 * 



mmm 









yah 






H 

W 

iJ 

e 



• 

0 

H 

10 

s 

(0 

P 

2 

U 

r® 

fa 

O' 

C 

& 

s 

PQ 

*0 

C 

10 

01 

c 

•H 

*0 

•H 

f 

to 

(0 

o 



u 

*0 0 
CH G 
0 0 M 
4> 0 
0>G U 
G 0 
•H N CD 
>i-H U 
0 M-H 
MOW 

P 

- O 
0 ) •• 

C WH 
•H 4> !0 

•o c +> 

H *H G 

S O 0 

•H N 
•H 

(0 V M 
(0 pH Q 
OVg,C 

M *• 

O O' U 
41 G 0 
•H 
>ii* 

+> o . 

•H pH O 
pH pH 
■H O 0) 

*0 44*0 

(0 *H 

OiO) to „ 

(0 *G G *H 
U -P -H O 



G 

M 

O 



0 

-P 

G 



0) O' pH ^ 
*G G CO 0, 
4> -H 4> 0 
*0 G pH 



, P 
CO pH 

2 y 

*0 G 

•H iH 

> 



I 



O 

N pH 
H CO 
M O 
O -H 

H 0 tl 
Oh - <D 
C CO 0«> 

•H 4J (0 

0 pH *d 

6 c 

H CO 
(0 CO 
p 41 0 
COCO) 
•H f M 0 -P 
M N 

P|(D *H H 
O 41 M CO 
pH Q 4> 
0) 0**0 G 
> G 0 
(U -H - N 
•O -P 41 -H 
4> 4> M 

03 0 0 

Eh O *0 .G 



!> 

•H 

+1 

O 

0) 



s 



3 

•H 

6 

CO 

<0 



s 



N 



QI 

a 

•H 

C 

M 

CO 

3 

$ 

•pH 

£ 

HI 

s 

•H 

G 

a 

M 

O 



10 

s 

i 



•• 

G 

0 

•H 

-P 

0 

o 

•H 

G 

a 



o 

o 



8 8f«o *o 

•H P*1 0 G 
W +) M *H 
w -H X 





0 U 
•P 

0) 

•o o 

41 CO 
O <3 
+J *0 
CQ G 
w u (d 

4> -H 
Clio 

•pH 0 0 0 
M *pH M 
P, M -H 

0 0 3, . 

3 4> O* P,H 
H O 0 
,£) 0 M 4i 
M O U 

O' eg *o . _ 

C f£ H M <P 
•H O ' 

*0 _ 

CO *0 
0 C 41 
06 0 O 



0 

G 

•pH 



0 

4J 

*8 

o 

4> 



JS 

0 

-P 



tl 

0 



0 

0 

G 

0 

B 





.2 , 

0 0 -pH M 
U 3 H - 0 
0 0*0 w 4> 
3 to o u G 
O* 0 0 
0 G 0 *0 U 
^ 0 -P H 
•H -H > - 
U0-H M 
••0 0 *0 0 

5-SJ* -5 

31 S* 2 * 



X 

o 

0 

41 



0 

o 



O' o 
3 0 
M 0 
0 O' 



5 O' 
•H * G 

£ £*H 

0 4 -> 

•O W -P 
■P , 3 
O'# O 

c o 
0 0 
H ,C 



. 0 
0 H 



0 
0 -P 
, . ^ U G 
0 *0 0 -H 
O 0 41 O 
0 0 U ft 



O 

4> 



0 

0 

O' 




2 8 8,* 




»0 

0 

•H 

41 

•H 

O 

& 

0 

0 

4> 



5 

a 

0 



0 

! a 

& 

0 

*0 

G 

0 



0 
G 
•H 

2 
0 
•P 

0 • 

*0 0 (G 

_ H 41 



0 

H 

2 



41 • 
G Qi 


41 


0 £ 
0 


0 3 




. ft 


B l 


0 


M 3 


0,-P 


0 


0 


•H 0 


41 


41 


3 0 
0* 


0 


0 -H 
H 41 



O' 3 
G M O' 
•H G 

3 * # 

S 58 

£36 



PQ 



0 

4> 

0 

H 

P, 



& 



• • 

01 

0 

•H 

1o 

1 



£5 



as 

•H *H 
• 0*0 
*0 -H 
0 »> 

*0 

0 

G*0 

5 8 

o * 

0 O' 



M 

41 



G 
•H 
>1 
41 H 
0 P, 

•H 
0 4> 
O'H 
•O 3 

0 e 
? - 
§ 8 1 

at 

•H M 
t>i+» 
H 0 

g4cQ 



• 0 
0 U 

X o 

G -P 
0 0 



•P 
•H 

>, • 41 
> C -H 

0 0 C 0 £ 0 

0 -H -H +> +10 

-P 0 *0 U 

0 +» 0 H 0 

§i3-§t;s^S5 

H C 0 Si G Olio 0 

0 0 41 -H G H 0 
0, H 0 0 3 0 
M 0 41 M O' O 
0 M 41 *Q 41 0 *G 



> 

JS 



41 O 0 

0 0 2 






•P 0,0 



0) 



X 

0 

0 

41 • 

0 0 

G 3 0 

01 O O' O* O' O' 41 

. C -H C 0 C G 

^ -H 0 -H *0 -H -H »d to <c O 
^•06*000,6 0000 
O C 0 C . S 0 <0 0 0 ^ 
M -H 6 *H M 0 0 
0 M *H M O H H 
4> O *0 © 41 O O 



0 M 

>, O' G 
U G -H 
0 -H 4> 



G 

O 41 C 
0 41 0 
G4 O 



O 



W fa 



OS 



O 

ERLC 



i 



<D 

O 

C 

fl) 

•H 

U 

W 



•O 

c 

Id 

m 

fl) • 

•H CO 

¥ H 

h id 

flj 4J 

Pi oj 

o B 

u 

A w 
S3 

H 0 

(0 -H 



O 
•H 
CO 

id 4-i 
PiO 



u 

!> 



fl ) >1 

+) -H 
H 
0)'H 
C A* 

•H -H 
G CO 
•H S3 
Id 4-1 
H 

W 4> 



0) 

rH 

*0 _ 

S 'O 

0) 

X! M 
•H 
0 W 
4> 0) 

_ 'O 

a, 

•H M 

+> 0 

O' 4 " 1 
C CO Q) 
•H fl) 

>0 > 



4> 

O 

0) 

u 

u 

o 

o 

M 

O 

4-1 



U • 0 ) 



. 3 A* 6 

rH i-3 CO iO Cd 
CO M H 






0) o 4H 



•H *H tj) C *H 
AS 4> G -H 4) 
O CO -H 43 w 



na 

§ 

'S 

u 

o 

4-> 

’5 

•H 

* 

»C 

id 

*«• 

C M 

• •HQ) 



CD 

iH 

• *H 
AS 4H 
CO »0 
O fl) M 
O 

A* CO 
•H ,C 
fl) C +> 
Mho 
•H 4H H 

g° 

58 

■H 4-| 

£ 



l> 

H 

CO 



•O 

rH 



CO Id 

U U 

u a* 

id 



as 

o» o»4» 
G G -H 
•H -H ^ 

G > 



IdG^^G+JGHldO^ 
43 **"» *■< CT’o Id G H fl) B M 
43 *0 Q H « d fl) S3 H H fl) 
i< < £ Al < AS 0*4-10 OS 



C 

0 

•H 

4> 

1 

o 

4H 

G 

H 



2 

o 

C 

fl) 

o 



AS 
• co 
AS id 
CO 4> 
id 

43 fl) 
AS 



CO 

rH 

8 



" I T) 
HA G O' 
l fl) -H Id G 
A M d •> H 
•H Id C 4 CO CO C 
S3 A fl) 0) AS M 
Cf A ^ > O G 
fl) id c h id +j 

*h id ,0 

omu cd > i - 

G 4| 4J |G G 
•H Id G M W fl) 
d h h fl) id d> 
H M Id T) H >i 
fl) A B G 4h X 
O H o 

h * H 0> 

AG >i G AS 
AO O H +» 



0* 



m 

id 

• +» 



Q) -M AS O C0 fl) 



(G , CO 

4) M Id 

. 0 +> 

M 4H 



Id AS G 
fl) 43 43 fl) 

> . r£ 

rH M M 



CO 

id . — 

O' Id -H 43 -H 
+3 03 ID £ 
O' O' id G G 

C C rH "H *H rH 
■H *H S? AS 6 -h 

CO M D> O H O 

S3 Id fl) Id rH 

fl) M U fl) 03 



S> 



.^.'dd 

o fl) id o o h id 

4HC0,G>4H4HC0fl)> 
fl) +3 G H 

M co co o AS *0 
A*0 H co fi 
•H P 4J Id 
43 M S3 fl) 



CO 43 

H Id M O 
O H O 44 
O A 44 
43 CO 



O G 
0» -H 
* G co 
Id -H S3 
<D >0 
M H 4-i 
Id fl) O 



id o co >o 



u 
0) 

fl) 03 
U G 



>MG)030»oid^Hid<d 



43 id fl) AS 

d (o <o o 
O AS 
>i O 



U »0 



id id 

“ l-H 



M fl) 

H O 



fl) 

O 

G 

fl) 

& 



G G fl) 4-1 10 
_ H -H M fl) 

G G 43 43 A U H 
H fl) rH rH O 
M M P fl) >1 M 
O^^^4»W0_-,__ 
(!) fl) 4H *0 M 03 fl) 
fl)0)fl)fl)fl)fl)4HH HACK) 
43 «P 43 43 4* 43 Id 0*43 m -H 

ididididididcoo»c-HASNM 

•H *H *H ’H *H *H O fl) iC 43 *H fl) 

^^^^^^^PigCO-HGA 
A A A A A A fl) A ^ O' O 

8 0 0 0 0 0 A03-H * O U 

AAAAAAM'H 
AAAAAAAM 
id id id id id id id 
03 fl) 

0» 0» 03 03 03 03 G ? 
CCCGGG*H W 
•H -H *H -H *H *H O 
43 43 43 4» 43 43 -H 
0000004) •* 
fl)fl)fl)fl)(D(D043 

^OOOfl)fl)2§ 



fl) 

U 



G 

■H 



CO A! 



W CO W W A B 



<(DUQ WfeO 



0«H AS 
O U C 
id id 
03 H 4 ) 

-H & O' fl) "o 

43 0 ) c u u 

O M -H -H o 

fl) H 4H 4 ) 

A43 T) AS 
CO G G O 4H 
G 
•H 






Hb 



S O 



Suggested Student Activities 



206 







0) 


H 


P 






P 


H 


0 




*0 


G 


•H 


4 ) 




0) 


W 


X 


0 




£ 


W 


to 


*0 


w 6 


W 


(0 






(0 


•H 




ft 


O 


w 


H 


O 


0 


4 ) 


H G 


,Q 


4) 


H 




,G O 


(0 




0 


& 


44 -H 




0) 


> 


G 


0)4) 


w 


O 


0 


•H 


G (0 


0) 


G 


•0 


»0 


•H O 




0) 




H 


S: H 


4 ) 


G 


0 


0 


(0 44 


w 


6* 


. 4J 




0) *H 


G 


0 




1 ^ 


6 O 


•H ■ 


w 


rH 


P 


— $ 


0 




0 


0 


'O ft 


0> 


p 


4) 


4 ) 


G W 


(0 


0) 


0 


«P 


10 




ft 


£ 


0 


H 


W 


0 






H (0 


4) 


p 


ft 


«o 


(0 -H 


G 


ft 


0 


G 


O P 


0) 




P 


0 


•H 4 ) 


•0 


G 


O 




4 ) w 


G 


•H 


W 


0 


O G 


4) 






p 


(0 >0 


W 


W 


>G 


0 


P G 




0 


4) 


44 


ft*H 


■P 


> 


•H 


0 




G 


H 


£ 


$ 


w 0 


0) 


0 







0 -P 

0) (0 
*0 0 
0 h 
6 U 

jsti 

,8 G 

(0 o 

•H 
W +> (0 
0 ) 0(0 

USB 

*H ft ft 

4) 

O 0) (0 
0 *H 

•p 64 £ 
G 

0) • c 

*0 0 -H 
3H 
4) fQ ,4) 
W -H W 
(0 -H 
H ffl W 



8 



P 

0) 

44 

44 

•H 

•O 



rg 

+J 

44 

44 



(0 

■p 

G 

•H 

0 



H 



0) 

(0 

(0 

(0 



a (0 
10 



>i m • +) 

rQ 0*0 c 

0 ) 0 ) • o» 

Tf *0 G P >G G 

0) G P Q) O -H 

O <0 <0 44 14 *0 

•H Q)M4 H 

4> C H -H T) 

O O •a G 

0 _ « _ <0 

p o»-n g> (p 

ft c g,g o 

*H G *H O 
>i G P '0 P ft 

4) P 0H 0 G t 

0) G 4) 0 4» • . >i 

ip 4J -P % 4) O 

(0 . (0 0»*P (0 

w • 0» ft gt G 44 p 

, w g c 'A g 
Ofp H 0) -rid & U 
CHUifi 0 0 G O 
•H (0 *H +> *H G *H 0 
M *0 4> 4» 3 

OG04JO,GUO) 
0) (0 (0 (0 (0 Q) C 
•G 4 ) PjG P G cG *rj 
OWft4)ftHOg 



CQ 



O 

ERIC 



WELDING EXPERIENCES - - LEVEL I 



207 



H 

H 

H 

+> 

•H 

C 

& 



•0 

0 

•P 

0 

r) 

0 

P 

• 0 . 

§ 

•0 

r! 

% 

p 

(0 

0 

•H 

•P 

•H 

c 

•P 

P 

I 

ft 

o 

Ji 

■p 

£ 

]* 



(0 

•§ 

> 

•H 

•0 

C 

•H 

JS 

•P 

■P CO 

p p 

•H o 

(0 -H 

&« 

0 0 

o o 

b* o 



0 

0 

•H 

•P 

1 

o 

tp 

p 

H 



(0 

C 

o 

•H 

§ 

U 

o 



•p 

0 

I 

p 

o 

•H 

■p 

0 



■s 

o 

.H 

■p 

0 

o 



p 

o 

•H 

■p 

cd 

u 

•H 

•H 

rH 

cd 



eg* 



0 , 




• 


•H P 




P • 


■p 0 




OP 


0 M-C 




•H 0 


ft 




•P -H 


0f0 




0 -P 


a 0 




ft 0 


0 *0 




0 ft 


O 0 




O 0 


0 




O O 


0 p 




O O 


£ 


• 


O • 


4J 0 


-P 


0 P • 


0 


P 


fP 0 G P 


P -H 


0 


■P ,P -H O 


•H 4J 


E 


■P +> -H 


0 


>» 


44 0 4J 



a) 

•H 

•s 

rH 

•H 



_ 'H. 

0) u 

W Q) 
C -P 

0) u 

•H cd 
p p 
0 ) cd 
ftij 
cd X u 
> 0 
Cd rH 

to cd 
0> C >P 
POP 
•H -H 0 

p -p e 

•H *H 
0 «0 »0 
P P P 
O 
O 



•H +» 
8< P 
£ 



0 



P 

•H 



a 0 



0 



o 



0 0*0 u o 

& 0 o o 

^ 0 > o 

mj a *p h 0 

C p,C fl) 

0 > -P & 

„ _ > P -P 

O »0 *0 H P 

•H 0 0 *H O 

•P -P 

0 p *H P 4J P 



§ 

> 



0 -P 



,0 

(P 

P 



0> 

p 

♦H 

P 

0 

o 



■P _ 

P «H 
0 0 M-J 
| O O 

>» 0 

O 0 *H *H 



O o •o 

om . 

H *0 

0 

<H 0 

0 *r| -P H 



P 

0 

£ >i 

P 0 0 P 
0 ,0 > -P 
P 
0 



0 -P U Jj 0 
P *H *H 0(H > 
H0.PPOOPM-I 
Ol 0 £ ft 0 0 -HO 
P O &0 -P +> 0 
O P P 0 P 
K 0 
> -P 



. 0) 0 ^ 0 H 0> Q 0 
ft 01 ft P >i ft O ft > . 
£ 0 0 ,P £ 0 ft«0 0 

0^4J^ft00iQ0P 



P 

O 

•H 

0 

0 



0 

§ 

I 



00000P0000 0 0 






< m O Q ft ft CD » H b « 



?! 

•H 

•P 

O 

0 

T “ 

s 



Suggested Student Activities 



208 



a) 


0 

■P 

P 


43 


0) 


■P 


•0 


• ' 


p 


G P 


0 


*H Q) 
•P 


G 


CO CO 


•H 


OP 

•H H • 


10 


■P o <u 


H 


•H 0 


0 



n 

i 



G G 
P O 
■P *H 
P .p <D 

a n) co 

u 

gif g 
O P c 
43 0 ) 



2 

8 



S' 

H 

g 

H 



Q) 

• *0 cd 
c n) P 
O P -P 



O' cd fi *h ^ 

c m >i c h 

H 0^10 

S T) H G G 

g ft a) n) o 

<u cd S 'O -h 

w n) <u v 



u 

c 

o 



(0 

0 ) 



O' p o -h _ 

G <D 4-> G >0 O 
U H -P . <D V -H 
(0 IdT) id4J 



G 

O 



-P 
o CO 



a 



G 

8 



mi 

o 

o 

CO *0 
<U G 
•h n) 
•p in 

•H 

>x 

•H O 
•P O 
O H 
• cd 4J 
>1 P 
P 0)0 



s 

•h m o . . _ _ 

•p. <u p co (p ft -P G 
IdH^lM 9 ft CO -H H 

E cd -p 
P 4J P 

O Q) ip d) O -H 

Ip E OM O -P 

G cd 

•H Q) (D 



43 O 

O +3 -H 
•H IP 

*p * p »p cd 
•*: o o 
o 



p co a) p 'd cd 
hr, tjh c 
P G fl) O 
O ’H ? H 
•h m «p 
O G O' C 
P H G O 
■P O *H 
P Q «0 W O 
6 H fl) U 



a*. 

w 

to 



& 



p 

a> _ _ 

O +» ft w 



%r° 



0 ) 



« CO G -P >P O Q 
ft g cd a) cd cd e 43 
CO o O'H 0) -P 

•H O' G G O' O' O' 
O'** G -H 0'*H G G G O' 

C Cd *H C G E *r! *H -H C 

•H ft 4-1 © rl W -P 4^ (P *H 

■P P -H -P -P CD *H -H O TJ 

•HUtOCO-H.pCaCQ.pCd 
P O -H *H P <D *H *H Cd Q) 
£ O>iJ£ , O>>£ 0 (S 



CO O Q ft ft CD US 







LEVEL II EXPERIENCES 
SECOND YEAR PROGRAM 






WELDING EXPERIENCES LEVEL II 



209 



P 

H 

S 



09 

H 

a 

£ 

(0 

2 

P 

0) 

44 

C 

S 

O' 

G 

l3 

s 

n 



(0 

CO p 



(0 

P 

I 



8* 



44 



C 

o 

N 
H 
P 

O H 
W rC 

3 H 

p * id 

H fi 40 

P (0 H 
(Drlj) 

I iH Q) 

G (0 > 

O P 

c c * 

O 0) 
0»N 0) 

a h p 

•H P 
N OH 
id 43 <d 
p p 
45 * C 
P o 
P P N 

o oh 

44 45 P 

o 

>.H,C 
■P id 
•HJJ » 
H G * 
H O 
43 N 



O 

G 

P 

O 

O 



•H 

> 

•H 

•o 

G 

•H 



Id H 

AP 

id o 

O fG 

OX* 

fl) *0 
•G •• *H 
p CO w 
p p 
H G O 

Id H o 
5 0 

*0 *hH 
id 
0>P 
G G 
H O 
£ N 
O H 
H P 
0) H O 
iC 0,G 
p 44 

COP 
H 43 0) 
p G 

A*E 

O O' O 
H G U 
O H 
> *0 O 
CD 0*0 
•O H H 
U (0 
O C G 
IH *H -H 



• • 

a 

P 

O 

O 

€ 



o 

G 

•H 

c 

p 

id 

o 



rH 

I 

!> 



•• 

OI 

G 



id 

o 



Si 

H 

P 

id 

H 

Si 

H 

G 

£ 

P 

o 



id 

g 

1 



oo*. 
n a*o 
•h o *o 

co P P G 

w H *H 

fl ? 

o o 4 

•• o 0*0 

O O P G 
CH . Id 
A >i 
U »0 




(0 G 

si o id o 

•PH +5 
G P *0 
H CO O CO 



•• 

c 



Id 

o 

H 



& 



p -p 

H P 

&2Lh 

O id 
P 44 H 
O P 

O' id *o o 

G fG «H P 4J 

H O “ 

*0 _ 
id *o 
O G 
03 id 



p H 

A P 

o o 

0 P 
H O 
45 id 
P 



id 

0 

§ 

£ 

$ 

0 



§• 



G 



E-P 



g|i| 

41 § 44 l) 
O G O 0? 



O 

o 4 w 

O P 
O' O 
C | 



o 



03 



01 

* u 

>S S.H 

o id h o • 

P Oh £ *-«. 
id O 4 id £ »G •• 

G 09 o G U 43 

O 4 P G 53 

CO G O P G H 

'-'OP A $ 

•H H * 

P >0 JO P 43 - 

*• id o p o p 

43 c P O P O'* 

p H .-C «0 G C U 

•H £ Ah o o Id 

^ E ig > O H 43 



a 



8 

0) 



•O 

o 

H 

44 

H 

O 

a 

co 



P 

G 

1 

2 

W 

id 

o 



o 

P 

id 

H 

A 



43 

4> 

O' 

G 

O 



O 

G 



2 

id 

o 4 

(0 

•o 

G 

o 

o 



G 

P 



* 

O 

o 

p 



o 

4> 

O • 

*0 O 43 
H P 

0 Id H 
P U £ 

CO 

A 
P G 
O 

4 

01 O H 

H 44 
O' G 
G P O' 
H G 
P Id H 
G * 

g ip o 



0) 



•o 

a.2 

?8 

*P 

H O 
44 43 



P 

id 

01 

01 

o 

u 

o 

G 



* 

O 

0 
P 

01 o) id 



a 8 a 



>• • 

> G 

Id O G o 
O H H P 
43 4* Id 
id -P oi 
G P 43 P 43 
O P O P P 
o id h 

H G O A £ 
O o -P 
A H »0 
* Id H 
O P P O 



01 

0 

H 

P 

1 

O 

5 

id 

X 



g 1 

H 

id O' 
w G 
H 
09 >0 
G H 
O > 
H H 
«P ^0 
O 



id 

p 

44 



O' 

c 

H 

44 >i 
O H 

A 

O H 
0>4» 
•O H 



o 



§ 

* 



1 



O' 
G 
H 
O' 44 
G U 
h id 

H 44 

S 4 ^ 

A G 
<C oi 



O £ H o 

S o fl ol* 

0) H - O'H O 
id *0 G P o 
4» o id id o 44 , - 

G n 0) OiiQ oi ^ 

O iG 

_P # O * O' 01 id G H G O C G. . . . 

O' O P O 01 G 01 h 01 H *0 H H 44 0143 O 43 

G ^ Q) G -P H TJ *0 Gt) Id A G 43 CX) Old 

HGPiPGPG'OCOC 6 cl O <D Id C id 

>iH GPHpGGHEHPldlU P-PG-P 
idGQ)GQG43ld PhPQHHOPPOP 
i 5 P U n AU ^430*004400^ MU< 



^ - G G '• G 
Id ^ O' O O' O 4 O' O'H 43 



• <D 
• 01 h 
01 p <0 
* O C 
C 4> id 
id id 43 
4> H 

O §>2 
•P V 
rn ^ A 

CO H 
POP 
O P 

44 O' 

0 01 G 

H (1) H 

G co 
O' O H 
0)43 
P 

O' 

O' G O' 
. G H< G 
Id P H P H 






03 



O 



t • 

« A 



• • • 

OSH 



O 

, ERLC 



r 



210 



" AV 
■) 









'm. 



!\? ■■ '■ 







fl) 

O 

c 

0) 

•H 

U 

CO 



0» 

c 

•H 

A! 

15 



d 

a) 

p 

•H 

CO 

0) 

d 

p 

o 

m 

co 

i> 

H 

2 



! 



CO 

fl) t 

•H CO 



I 



10 

•P 

i 



A w 

3 

H O 
<0 -H 

a p 

•H <0 

CO > 

A O 

fl) >i 
-P 
+1 -H 
H 
0»*H 
G.Q 
•H H 
C CO 
•H 3 
(0 44 
d 

A fl) 
X43 
W -P 



* H J8 



O 44 
4) 

& • D» id o 

c a) d> c p 

•H P C *H O* 

+1 P -H -P G P 
CO CO 4J CO "H 0) 
SW.dOCHSb.C 
*n 9> Cn^» C h Q) E -P 

< AhI < 03 44 o O! £ 



* 

j* 

co «d • 
P fl) Q) 
JjiC H 
A CO -H 
•H 44 

S C 

•H p 
•H 44 O 

* 6 43 

43 p 33 

•P P O 
•H 44 H 
£ O 
CO 

d p co 

H P > 

0» 0» 8 
C C A 
■h co 
> 



a.2 



44 
• co 
44 id 
CO +J 
id 

•P fl) 
43 



CO 

iH 

8 

-P 

§* 



44 

CO 



I *0 
A CD) 
•H (d C 
3 - -H 

fl) D* co (0 C 

3. Afl) fl) 44 P 
Jft >03 
fl) Id C H fl) -p 

O) 0) d !> I 

5 Id "S p *8 

*0 *H °H fl) Id 

p idd h 

A E G 44 

p „ 

P »rl & 

W A G >1 C 43 
Id A O O *H 4J 
0>ft -H +> «H 
4) 0» fl) £ 

o»oud c c 

C C r-| -H *H H 



% 



c 

0) 

I 



Id-H-H SI 



• -p 



CO 

3 



CO Q) 

Id 43 C 

0) -P -P fl) 

> - - £ 



p 

id 



P 44 6 *H 
C#OTi o 



p 



i> 



fd h 

P fl) O) 
o G 
OD-H 
- C CO 
id -h p 
a) d 

P H 44 
id fl) o 



p 

<u 

d) 



0) 
p 
id 

u d 
P d 



a) 

u 

§ 

& 



fl) *P 44 
& co 
+) P id 
o -P 

P 44 H P P d H 

o fl) id o o rH id 

44C0,C>44 44 C0fl)> 

J+) G -H 

co *d p co co o 43 d 
H Id P O Ad -H CO C O) 

O H O M4 H P 4J id C 

O 43 44 4-) P 3 fl) -H 

4J co id o co d 
£Pfl)d)d>C){d44H 
4Jldfl)43CCfl)44«)fl) 
pCOdU-H-HP fl) 36 
044 CCddAPH 

>1 q -H fl) H H k o 0) 

id td p P fl) fl) >1 pc 

H43D)?^?4JC0O*H 

fl) a) 44 d p 0 ) <i) 

a)Q)Q)Q)fl) 0)44H H A C co 
■P *P -P -P 4J 4J Id 0»-P 0 H 

ididididididcod)CH43N 

•H *H *H *H H *H O fl) 43 4-) 
PPPPppPtPsCO’H 

_ - . £ 
d)H » 

“ 'Si 

«d <d id d id id id id id 
d) a) d)H 4 J 

d) 0 )d) 0 ) 0 ) 0 )C % c 3 

CGGCGGH'-’H 
•H *H *H *H *H *H O 4 ) 

.p -P -P 4-) -P -P *H O 

OOOOOO-P™ 
0)0)0)0)0)0)04-) 

(DQjlDCDflifllpO 

CO CQ CO CO CO CO A 6 



y y y y y p p 

A A A A A A fl) 

8 2 2 2 8 2 o c 3 * 

Qi Oi ft pj ft ft *H &rH 

A A AAA A AP OP 



P 
H O 

C A 

g*g 

§ ft 
h 6 



. _ co 43 
b)d)Q) o 
fl) c P P 

p *H *H O 

IvWt 4 * 

ff C C 0 44 

aim 



40)UQHfaO 



col 

fl) 

•H 

-p 



-p 

0 



c 

•8 

s 

CO 

d 

o) 

« 

8 

§ 

CO 



CO 

id 



£ 



>« 

§ 

CO 

c 

o 

•H 

<?+) 
c id 

•h o 

C -H 
id 44 
fl) H 

6 £ 

d 

C CO 
id 

H 

h id 
id -h 
o P 
•H 4) 

4-> CO 
O 3 
id d 

p c 

A-H 

59 o 

id 4J 

fl) co 
d 0 
id h 

g 4i 

•P 
P 

d ^ 

H 44 

8° 

•gg 

•H 

CO 44 _ 
fl) O CO 

400 
> P P 
•H A A 
•P 

O 0) co 

fl) • c 
d 0) -h 
3 H 
•P 45 4J 
CO -H CO 
CO -H 
CO CO 



JS 



(0 



& CO 
id 



A 

0 

1 

d 

c 

+) 

co 

4J 

c 

•H 

O 



44 

O 

CO 

h 



4J 

C 

fl) 

P 

(!) 

44 
• 44 
iC -H 

ft 10 

C co 
fl) fl) 
H O 
fl) 

A 



O 

•P 



I 

P 

fl) 

tJ 

d 

o 

•p 

u* 

c 

•H 

d 



p 

0) 

-p 

44 

id 

d 

c 

id 

0) 

p 

$ 



0) 

co 

CO 

id 






44 A 

O If 

O P • 

-P O d H 
co co g d 

d» c _ ^ 
c od 

•H S3 

•p dud 44 
p c ^ o 

3 *H 43 
O N O A 
^ |0 P 3 

d p o 

34 ) 4 ) 4 ) 

id -h 

0)43 44 
O) G 4J . 
C -H -H 0» O 
•H O £ C O 
P *H -H Id 
3 4) H 44 
w q H O fl) 
3 Id *H fl) c 
fl) P 44 |C r H 
S A WO E 



<m u 



t 

o 

8 

3 



b « X 



• • 
SSO 



o 

ERIC 



▲ 



WELDING EXPERIENCES LEVEL II 



211 



H 

H 






• 

3 

H 

3 

•P 



00 

l 

u 

© 

MH 

i 

<0 

00 

3 

8 

8 

£ 

S' 

•H 

»0 

•H 

I 

00 

(0 

o 



s 

H 



• • 

i 



00 

3 * 

8$ 

a) jj 

mh 

rl 



?! 



0) 

© 



0»3 t -p • 
8 -P O' 
tJ ch c 

•O O 10 *H 
H N-PH 

O N H 
OiS-H 

& 85 

*• iC tI 

USA 
© 8 8 
8°H ©«0 
■H O fi C 
■nw 0 
8 *0_ 
O O' O *0 
MH 8 0) 

+» O *H MH 
*H rH CO 

3*335 

r°i 

ft © H £ 
3,8 3 
O -P 4J^ 

a o 
0) 0*0 o 
A a n hj 

+) *H *H CO 
*0 8 

H 0 O fl) 
<0 H f h ft 

•H 

ft 



IS" 

•H *H M 

•H 00 
•OH 
8 (0 



g 

8 

o 



e 

o 

CO 



•H 4J O -P 

fl) c 
E 0) -H 
•O O 

CO -H -r-l 
3 CO 
P 3 -P 
8 -H -p 
8 3 

ftOHA 

o mh © 

H I -P * 
© 8 3 ft 



I 

3 

•H 



© 8 

*° *d 
o e 



O 3 
N H 
H 

3 H 
Q 3 



Eh (0 ,3 O 



?! 

•r 

P 

t 



** 

S' 

•H 

s 

© 

A 



& 

T* 

.© 



a 

•H 

I 

3 

© 



* 

•H 

P 

3 

H 

8 

•H 

§ 



8 

O 



1 



3 

O 

•H 

J0 

O 



It 

3 -p I * 
w ’ © *0 
* 8 © 
© . *0 
•• O hH 

5 U 8 $ 
i^SJS 

© 3 



© 



Ig* 0 



_ „ 4J 

*0*0 3 

MH 3 3 3 

O O 3 P *3 
P Vi H 3 
3 *0 3 3 g 
3 0© ft-H 
4i*H M 8 4J 
3 P-H MH © 3 
•H 3 30 <P © 
8-H & 3 E 

ft 8 © 3 E ft 

© © 8 © H 
3 4J |«H3 
H O O'E O O* 
fl 0 3 3 ©4i 

MiH (33 3 

O' 3 TJ 3 O' © 
B^H3t1 3 E 
^ O fl) (D^tJ ft 
•O ? 3 »0-H 

3 *0 ^0 0 3 

© & 
© 



& 



3 MH 
3 O 



s 

& 3 £ 



CQ 



P 

1 

g 

3 

3 

© 



2 



© 

3 



© 



m 



•H *H 
P •© *rt 8 
"0030 
,8 3 8 A 
P -rl A +•* 

g ^ ft © 8 

X 8 
o 

O +A 

P © 

3 H » 

3 »0 

P O 3 MH 
3 3 © 3 

o** 

O' o u 

8 © 

•H © HJ 

>1H 



3 3© 
hI 8 O 




_ O H P 3 
A 3 P MH 8 8 

O' © | 8 
8 O 8 H ft 
© <0 *H ,Q *H H 





(0 J5 *H _ . 

• O' (0 3 H 8 O' O' © 
*-* 8 3 H CD *H -H 3 | 

ifl # H 3 3 H ,i<J P *H ft 

O HJ 3 3 HJ § O P H 

8 P 0 8 V) © 8 HJ 3 

3 3 ,3 3 3 8,3 O © O* 

ftU'-'P H -H O MH W © 



ft 

3 

O 

•H 

HJ 

© 

£ 

* 



•H 

HJ 

HJ 

•H 

MH 



S' 

•o • 

3 O' 
^ 3 
•H 
3 «0 

Ct| 
o > 

•H *H 
HJ «0 
O 



8 

MH 



O' 
8 
H 
MH >i 
O rH 

ft 

© -H 
O'HJ 
TJ rH 

© 3 

■jj e 

8 o> 
^ 8 
•H 
O'HJ 
8 O 
•H 3 
>iU 

*3 -P 

4! 3 



© 


3 -H in 


© -H 


3 




8 




u 


2,H ^ © 


S ^ 


8 




0 


0 


3 


O* 3 3 HJ 


" Q • 


0 


8 


MH 


•H 


a 


3 0 8 8 


A ft 0 8 


•H 


O' © 




MH 


0* 


- J 


HJ ^3 © 


HJ 


8 V 


3 


•H 


3 


8 03 0 


•H ' P rl 


0 


•H H 


O' 


O 


Nw-> 


0 4J -H 


^ > 8 H 


• © 


*0 © 


8 


© 



3 
ft© 

3 rH 
O' 
O 8 
HJ 3 



m 



u 



H 



3 X »0 
3 OH 

O' 0 © 
HJ ^ 
HJ 3 
3 »0 

© O' 8 
8 8 3 

3 *0 8 
O' 3 8 O 
• 8 © 3 *«H 
H *H S 3 3 
3 X HJ 8 
3 O A HJ © 
8 © O'H g 
(0 ,3 *H © -H 
E U HJ 00 *0 



ft CD 




nma 



212 



*d 

s 



3 

O 

G 

a) 

•H 

o 

co 



c a 

3 • 
•H 3 

ti « 

8 g 
ft to 

3 

H o 

fO *H 

u u 

•pH 10 

to > 
>1 

P *M 
ft o 

IS 

P H 
H 
OC’H 

CP 

•pH *H 
C (0 
•H 3 
10 M-l 
H 

.J 

W P 






•o 

(0 

• *o £ 

ftrH O 
3 0) M 
£ «m 
P 



^8' c 



»m 



I 

. 8 

p 3 p 

•St* 

O M 



G O 
•H P 



10 



M 

£ 

0) 

•a 

a 

o »o -S 

omo 

H CO 
0) P 



o 

P 



H 

H -H 



t 

sas 



to 

<0 
(0 
CO 
< D 
M 

P +) 

CO G 
•H 

3 O _ 

(0 3 
"H *0 (0 
H H O 

a 



c 

o 

•H 

P 

CO 



£ 

G 

H 



S 

0) 

s 

o 



« 

m 

3 

o 



X (0 
‘3 4-) 

§8 



c 

D>D>*H 
G G 3 
•H *H +3 

g>g« • 

c 10 0*0 
CO 0) H 
H H O 3 



P 
CO O 
Dcp 
c 

3 P 
P G 
(0 
Dc 3 
C 3 
*H O 
3 
10 



o co 
M co 
10 (0 



o 

• P 



3 *ri 

% *w 

H 
O 

& 

ft«D co 
3 3 



c 

o 



»0 

•8 

H 

8 

D» 

C 

•H 

H 



M 

£ 

G 

O 

•H 

P 

•pH 

CO 

a 



(0 

■p 



o> 



*w 

o 

CO 

CO 

3 

G 

X 

o 

•H 

P 



G 

•H 

»0 



■» 

CO A* 



co 

•H g 

(0 • 3 *0 P 
■p m D»3 
3 ft 3 3 *D • 
£ H P P G *o 
- P c 3 3 
O 3 0) *0 

_ • P Dc > p (OH 

v (ox a «6 53 ft « 

CO CO Dl'H 10 K S 
3 p 3 c *o m 4J 
P , -P rl H +> o fl) 

*8*318.3* 

O O 6 0 O 

0 <HOH d C4J 

41 2 m K 0 2 ** 0 
0) 0) (0 x 

CO <D <0 <D 5 



P 

CO 

CO 

P 



0) 

CO^I 

•H (0 
3 fl) 
ft M 
O (0 
M 

ft Dc 
DcftC 

(0 *H 

DCrH 
G 
■H 
M 

w «0 »D 

D* fl) H 

G H 0 

•H -H 
CO *p 
3 *D w 



I — I 

I 

CO 

CO 



u 

0) 

c 

•H 



»D »D fl) 

-0381 ft g 

O P P 3 p -H 
■P 03 
,M »0 «0 

P 3 pH 3 G 3 w 
3 CO fl)p 3»0p 

& O «M o co ^ 4J 
CO (0 O -P fl) 

HP N 

fl) 4-C *H 
fl) fl) ft C CO 
p p K fl) 
(03PM 






a 




. M oi o 

(D id O (I) H .. 

&H * 4J 
ft fl) 0 

3 M O M fl) 3 

p O > O 
G cp *H 
H 3 3 

O fl) 3 

CO *pH pH M 
fl) P H P . 
H 3 CM 3 P 
DCrH 3 

CO 3 3 3 3 cm 

4J 3 M P P 3 

3 3 3 
M -H H 



,33* 
M 3 -H >i 
O P P H 
»M % 3 73 

3 

3 3 H 
3 0 3 
O 3 & 
H cm 3 
M 



• X* 



3 



3 

O 



M 

2 3 fl) 
3 6 
ftH ft 
. P»*pH 

Dc 3 

Dc Oc 
3 3 

•pH *pH 



3 3 



H «M 
. 3 *M 

O p Dc Dc 3 H 
3 3 O *D 
Dc Dc Dc D**pH °pH h 
G G G G ti 

H *pH *pH *pH 



3 M M M M 3 
ft ft ft fl) 3 H 
p p p ftfl) 3 

ftftft 3 



ft ft ft *pH 

3 3 3 3 

H D> •• 6 
Dc Dc 3 P 

GPDcDcCC-HC * 
. 0333-H-H03H 
+? T* d ** P *H g 3 
Dc p *H >1*0 O O P ft M 

.0 33ft3HH33ft 
. 3 333 0MftP33M&S 
W 10 OT CO fH ft DC(^J (0 CO (0 ft 3 3 



P P P p 
OOOO 
3 3 3 3 

H pH pH H _ 
3 3 3 3 3 



3 

3 



O 3 0 
0 P P p 



<CfflUQWft OiCHbM 



M iH 

ft *M 



3 



_ . . , w D» 

Oc fi 

3 Dc Dc Dc*H 
OH C C CO 
X *pH *pH *H M 

hOX fi o 
1 M H O 3 O 



ft 3 • 

8 ft 



(0 

3 

•pH 

P 

•pH 

> 

•pH 

P 

O 

< 

P 

3 

•8 

3 

p 

w 

*D 

3 

P 

3 

3L 

CO 



3 

3 



3 

CM 



rH 

8 

3 

3 

O 

- . *pH 

Dcp 
3 3 
•H O 
3 -pH 
3 CM 
3 *H 
£ O 

— A> 
•D ft 
3 3 
3 



3. *pH 
O M 
•pH P 
P 3 
O 3 
3 *D 
M 3 
ftH 

3 O 
3 P 

3 3 
•D 3 
3 H 
6 O 

** 

H *M 
3 O 

£ 3 
3 O 
•pH • 
3 P 3 
3 0 3 
•pH 3 3 
P *0 o 

C 88 

•pH ft ft 
P 

O 3 3 

•ea 
a 41 

® • a 

•D 3 H 
3 H 

p p p 
3 .H 3 
3 -H 
H 3 3 

3 as 



1 

M 

3 • 
»M »D 
CM 3 
•H 3 
*0 3 

Dc 3 
3 3 
•H 3 
3 o 

3 8 
3 ft 
H 

3 P 
P O 
fl) 3 
£ 3 



■3 8 



3 CM 

3 O 



3 ft 
CM d 
3 
3 M 

& P 
3 

p • 
3 P 

§ 3 p p 
P DC 
d 

3 Oc 3 
3 H 
CM *H 
O P O 

3 p 
3 3 
ft P 
•pH O 

M«0 O 
p d p 
333 

3 3 DC 
N 3 d 
•pH 3 -pH 
3 3 p 
_ 3 P 
»0 O 3 
0 O 
M 



M 
3 

«0 ft«D 



d 

3 Dc 3 
P C 

3 -pH 
DC pH 

d 
•pH 

•O 

H *D 



a 

•H 

M 

3 

3 

3 



IS! 



0) 



• • 
W H 



• • 



a 



ERjt 



213 



i 

w 

w 

% 

w 

a 

w 



H 

H 

H 



§ 



10 

G 

0 

•rt 

1 

O 

s 



® 
H I 
P 
•H 



*0 

® 

4J 

10 







H 




• 


® 




10 


P 




G 






O 


*2 




•H 


G 




P 


(0 




10 






ft 


0» 




3 


c 




O 


•H 




O 






O 


fl! 




*0 


S 




® 






P 


c 




® 


•H 




H 






® 


® 


H 


05 


® 


H 


•H 




*0 


P 


A 


c 


•H 




® 


G 


p 




3 


m3 


0) 


P 




c 


P 



I 

ft 

0 

1 

5 



10 

€ 

> 

•o 

c 



I. 

P (0 

c c 

ifl 

O ft 
10 0 
a 
o o 
H O 



M 

u 

•H 

p 

s 

i 



o 



® 

1 

H 

•H 

(0 



c 

o 

•H 

p 

10 

u 

•H 

44 



10 

eg. 

•2 (4 
P o 

v* 

s*d 

U <D 

u «0 
O <D 
0) 
® c 

p to 

d5 

•HI P 
10 

® *4 

a ® 

C P 

® o 

•H 10 

P p 



G • 

o c 

•H O 

H 

O 2 
U 

u 

o 



u 

o 



G 

0) 



0) 

& ® 
P f£ 



o • o c 

HP *rl 

ft C 10 



£ 

® 




Q) ®»0 
6 0>® 
<D id > 
O PH 
G G 

|| 

o «d »o 

H 10 10 



G • 

o s 

H O 
P P H 
10 P 

§■& 
U 3 
O O 
O 



44 

O 



U 

O 



® 



$ 

O £ 
>P £ 
G P 
H G 
O 



P , to# P 

10 *4 «rt P P G 

O O *0 O G -H 

0 *P £ 

h no e ^ 

n c id 01 



® 

H 

^ 10 (0 
0 DiCP 
O G O C 

H *H *H (D 

3 HH S 
0 lO'O'O H ® 10 ,G > P 

• P G G *10 *rl P H G 

POPOidPUPio o ® 
G H a G *H H <D 44 > 

® 10 44 H®,GGO>OG44 

§ u o Dud i ft? m -ho 

>< to C U r>l 10 P P ® 

O W -H -H Q p p C p 

H ® ® WH 0>Q 10 G 

ft & ftp feiftO ft > P 

§gs 



Q JG £ ® ft»tJ 10 
£ ft® 0>0 10 G 



G W 

0 S 

H <0 
G ® 
2 £ 



o> 

c 

•H 

c 

® 



®®®®®p®®®®®® 



CCQUQH feO&Hbtt 



er|c 



Suggested Student Activities 



214 





0 






4 J 




0 


M 




.23 


0 




4J 


»0 




• 


U 




C M 


0 




•H 0 






4 J 


a 




0 0 


•H 




0 P 






■H rH • 


w 




4 J O 0 


iH 




■H O 


0 




e a -h 


0 


• 


0 0 > 


fi 


O' 


4-1 *H S-l 


o 


c 


M -P 0 


0 


■H 


O 0 W 




g 


p«o 


0 


•H 


DiH 4 J 


•»0 


0 


0 U G 


g 0 




— • Q 0 


0 U 4 J 


Dhi) E 


•H -P 





C«H >«C pH 
•H O 0 »G 0 

CdH c c 
u a & 0 0 o 

8 10 s *0 -h • 

(S *0 © 4 J 0 

CO P U -H 0 




OCDDCOU 



C ^ 4 -> 
O o to 

-M 0 



•H O 
4 J O 
V rH 

. U 0 >O 

wm Oi 4 J c 



0 *o *h 
(0 *0 0 

B e ' C 

2 



a M 0 
O M 



IDH^IM 1) Pi 0 -H rH 
0 +» M W ID 3T3 (d 
4-> M M 0 «0 H C 

' ' O 

*H 

fO -HIM 4J 

0 O C 0 »C 0 

Pi4J 3 H C O (* 

(0 JJ OH 

CO Xl * 



OOMHCDO-HPC 
»H £ O A4 U »M .0 *H 



C 

■H 0 0 

fit O 

U 4 -> -H 

m-i m-i m 0 
•H O O 

o 



j| w a v -p 



M 

0 _ _ 

O -P Pi W 



o *0 0 

Q^H 0 0 
piO g -H O 



r 

cd o) ' id id i fi 
0 o o»h 0 «p 
•H O' C C o* o* o* 

o*-p c -h o>-h c c c o> 

G Id -H fi fi E *H *H *H C 

•H Pi-P 0 *H W 4J 4J pC -H 

4J3H4J4J0H-HOT3 
•HOWW-H44WW4J0 

£ ° £<!*:*:* J? <8 

£ 0 >^£' 0 >>£tf 



(QUO HhOS 



O 

ERIC 



INSTRUCTIONAL MATERIALS FOR WELDING 



215 






• 

o 

0 

g 

P 

H 

rH 

•r| 

* 

1 
I 

O 

o 

0 



p 

•H 



P 

fl) 

S >i 

•h Id 
m -h 
fl) p 

I S 



o 

0 

p 

•H 

M 

t) 

Q) 

rH 

H 



O 

a 

£ 



• 

o 

o 

CO 

d 

© 

s 

co 

•d 

r— I 

o 



fl) 

06 



m 

o 



g 

t 

0 

| (0 
£ p 

•H *r| 

1 g 

SI 



a 

0 

•H 

1 

f 

o 

(0 

o 

p 



H 

s 

H 

B 



H | 

$■3 8 

__ H 
•Oh o» 
fl) (0 C 
+> P -«H 
(0 *H T) 

M +> H 

4J O fl) 

co (0 gs 
M 

0< £ 
r| O 

M g W 
0)0) 0) 

*gjS.S 

< P +> 4J 



o 

H 

rH 

•H 

rH 

rH 



i 

co 

m <u 

o p 

•H 



g 



e 

Oi 

c 

0 2 1 
$5 

fl) pH 
4J fl) 

P ^ 
•H £ 
(0 U 
(0 fl ) 
AV 
O 



MH 

0 

(0 

5 

1 

09 

M 



g 

P 



0 
-P 

1 

§• 

g 

& 

•r| 

(0 



fl) 3 43 



O 
&M0 

5 8 

$28: 

fl) fl) 

4J 

I fl) 
g O JJ 

S li *d 



o» 

_ £ CO 
g *H CO 

I'd 

£ H 
•H Q) • 

jpg 

iH >rH 
(0,0 M 
fl) 

4)(!0. 
(0 *H H H 
4 0 0 0 
4J'n«l O 



M 

O 



W O M % 

£«M ° g 
O w Q) 
43 >i0i M 

0) <0 £ <4-4 
(0 *H 

g 0) N • 
H (0 £ 
•H CO M H 
J*f "H cQ g 



o 

o 

rH 



£ H 

I fl) g 

&8\i 

°$.v 

p£g 8 

■d i d 

ID 0*0 « 
I -HH fl) 

3§§8 

gg 



£ 

€ 



•§ 

6 

rH 

•H 

(•* 



CO 
fl) 

u coo 

CO rH 

fl) 

P • 

0 g 

M 3 

01 £ 



8 

I 

I 



£ fl) 
O fl) 

_ £ 
OQ fl) MH 

& 

•r| • 

Of £ 

3 S s 

poo 

•nW 



I 

w 



& 



6 

P 

•rl 

Pm 



co o • 

+) >i 

M O 

fl) 

CO fl) 
fl'd 
•H *H o 

^ MS 
•d 

H fl) 
fl) £ 

>on 



(0 

CO 

I 



H 

ti 



fl)*d 

CO £ 

3 (0 43 
O U 
43 4J +> 

•p CO tH 

«*&! 

• £ ffl 

*3 . 

■9 as § 

g’lS 



•d 

rH 

£ 

& 

I 




•§« 
(0 *d 



a 



PI £ 

rH 

O 
.0 
£ £ 

•H -H Q, 



I 



CO 

8 

CO 

CO 

0) 

4) 



£ 

*d 
>|H 
fl) U) 
S5l£ 



dt*H 



*8 

fl) 

H 

W 



C0| 

Hi 

I 

I 




£iM 
■H . fl) 



!y 

as 



•d 

rH 

£ 

SB 

P 

a 



fl) 

(0 

£ 

H 

fl) 

to. 

g £ 
3 *H 
co *d 

£.H 
O 4) 

Ufc 



s 



s 



s 



Pm 



4 

•H 

Pm 



M 

•H 



O 

ERIC 



216 



& 

a 



*■ 



f 

% 



•S 

•S 

A 



o 

u 

g 

•H 

M 

*8 

*§ 

C 

H 



I 

(0 



I 

•S’ 

S*4J »0 % 

0) 0 c 0 
a) fd h 

k 0 ) 

M C ID 
OOk 
O -H 
+) CM 
rH OHO 
0 CH • • 
0 -H 0 0 £ 

4J £3'3 

•H *r| 0 « 2 1 

0 (d c a» 
03 ffl 

e *. 
% GO 

« . SS *d ° 

6 4J i C • 
H C 10 CCD 

w* 





M | 

n I 

3 w 

5J •§ 

c 

W O ■H % 

id *H o 
Oi+J co 

G) *H • 
£ C O 
QQi-dO 
(C (d Q)«h 
g 0 <Ub 
03 * 

c*d 

ms 

H 

Q»»d 
a) w cm 



0) 



c 



■"I 

8 






(D'd'DM 
H O 



g 0)^3 - 
H *H 4J >i . 
■H ifl ® hO 
Pi w g+> o 



s 

8 

H 



O 

8 ra 

> *3 

O c 

.C -H 
g c 

O *H 



s 



a> 



•d 

a) • 
0 0 
3 on 

id 
0.G 
•h u 

gj ^ 

3 Pi 



$ 

0*0 • 

**s!& 

< *3 



g g 
o 0 

id 

n o 

t> a • 
id c w 
m *h H 

§ 0 
+> 
0 

> u 6 

o> om 

4>S° 
00 0 
r°f HM-I 

2 a)*H 
ai*H 



i 



_ £ 0 
J 5 O JG 
S^4J 



•A 

C I 

£3 

CM 

O 

o • 

H O 
4J S3 
3 

o c 

•H • • 
r4 +» 0 
0 0 0 
gH 0 

Hi ^Qi 

3 « . 



fr 

O gi 
c 

0 *H 
4 J«d 

C *$ 

O 

•H 

•P 0 

Is 

0H 
O >i 

4J % 

&a 



o: 

0 n 

•drl 

O 0 
A 4* 
4J 0 
0 Jg 

*» 

B-5 

c 

•H 

o o 
Sb 



•8 



$ 

•d 

I 



0 



0 

Pi 



•H 

0 

3 

Pi 



d» 0 

•5 i 

<0 4J 

313 

sSO 



J9 

•H 

Pi 



I 

f! 

Pi 



ERIC 



LEVEL I EXPERIENCES 
FIRST YEAR PROGRAM 











■i 





i 






SHEET METAL WORKING EXPERIENCES LEVEL I 






217 



P* 

•d 

§ 

® 

£ 



(0 

P 



, I 



P 

0) 

d> 

€ 

* 

H 

4J 

*8 

U 



•0 0 
c & 

*6 
ifi H 
P 

•H ** 
£ (0 

h d 
(0 u 

p 

Q) b 
g <0 

iH 

p c 
0 ) o 

d> b 

iC H 

(0 u 

O' * 
C 10 
H p 

■p d 
P o 
d 

C O' 

*H 'H 

^ d 

>1 b 
p p 
•H (0 



H 




H W 

H p 

*8 & O 

§*5 b 


P 




O U 0 
d H 


H 




d)*0 b 


P 


w 


p o d) 


D 


H 


P b P 




O 


AC 




O 


rH -r§ 



rtf 

•d 

> 

"H 



c 

h «d 

c 

W (0 
b 

. (0 W 

•o d> p 
c p d 

•H W O 



d> *0 *o 
P G d> 
+110 .g 

C W P 
•H ftO 
•H G 
A G 

O W * 
H i0 
d) O'P 

^ c d 

J> H U 
*d P 
P b 

o d <0 

Eh OH 



•» 

<w 



p 

g 

i 



D 

C 

•H 

B 

(0 

d> 

Hi 



1 

2 



c 

b 

(0 

d> 



!* 

•H 

1i 

i 

•H 

g 

di 



b 

o 



(0 

d 



I 



c 

0 

•H 

P 

(0 

O 

•H 

C 

d 



o 

or 



0) 

N * >i 
H 0) O 
W O (0 
w 0 b 
•H d 
A O 
•• O 
d> Ai (0 
C b 
H 0*0 

i <0 • 

d) <D H 
P P P (0 
d) P W -H 
•d -H b 
P C Q) 
O OH p 
P 4H (0 
W g 
WO * 

P H C 4H 
G P O O 
H W *H 
b H P «d 

A b nf G 

d> 0) b H 
d P WAS 
H O A 
P J0 
b •d 
owe 4-i a) 
C P O b 
H o H 
•o a> d, 
w<d a & 
0) 6 K w 

A <0 P b 




& b G G 
W p d b 
w A a) 

. * p 
w b P 
•» b d) fu 
|C IDP A 




* 

i 

d 

w 

(0 

d) 



a! 

•S 

w 



(0 

P 

i 



J 

p 



d! 

,8 

• w 

4-C d) 

OH d) _ 
_ <0 P P 
rC O P d) 
p w g 
O' 4H o 
C b O b 



b 

d> 



d) O 

H 



d) 



O 

•H 



d) 0»g 
H H d 
(0 b 
O' O 



ss 

b 

d> (0 d) d) 
> ,C 0 i 
O p P d 
P _ (0 
O'H O' O' 
G £ G 
H H (0 
P H # 

O (0 O ,G 
d) P d) P 
P Q PH 
U g O > 



m 



W| 

0 

•H 

p 

(0 

1 

s 



O' • .. . 

O' O' 
•H O' G G 
•d G H H 

*0 h *d >o 
<0 'd 'd h 

W H <0 > 
>'-'H 
W *H •o 

c *o w 

o h *d 

H *0 1 <0 C 



P G 
O (0 



(0 



g 

H 

o 

d> O' 



c 

•H 



I 



(0 
b 

4H ©'•d 
G 

4H -H 4-1 >1 
O >1 O H 
H A 
d) Ad) H 
O'H O'P 
•d P *0 H 

d) h d) d 

ifs 

q O' c O' 
X CM fi 
H iH 
O'P 0»P 
C O G O 
•H (0 H (0 
>i b >i b 

a| Up 



ffl 



G *d <D H H P P 



d) H G b 
O (0 (0 O 
p W 
- O O' 
b g CP 



P *0 
•H *H 
^ > 

•s^ 

p d) Jl p g 

W H H d) b 
(0 b d) O 
P O O ,G 4H 
d W W W 
O 



G W p 

9 

H *H O' 

P C H 

(0 d) W (0 

•h o* b 

> • d G P 

( 0 ^ (0 o w 

n ^ 1> *0 O'H 

C0 P d P C P .G 

b H o P (0 <0 P 

10 ^ H ,G C4 G H 
d> d) ^ WH ^ 



b 
(0 

$ 

• |G 

(0 d) w 

o 

^ G.G P 
G 
O 

. 10 is 



•o 

c 

d 

a 

§ 

o 

5 

't 



b 

O 



(0 • 
P P 
<D P 
g O 



O (0 (0H4-5H OH 
, P b (0 d) <0 O (0 

b w O P H P p 

d) g o d) # d) p d) 

.A Ogbgpg 

p O P (0 o H 
> b d) p p £ p 

H A 0) G d) P d) O 

A p w d) p d)^ d) 
b w JEJ O'P b jG 
O' o bw-HWd)w 



, ^ . G 4h O' O b G 

b - O' O'H G 4H 0» w O' G O' 
O'OWGGPW-h G GHG 
G P H -H W b G d) H W H p -H 

h d) g o p d <0 Ofd p ap p p 

>lH H (0 p T-I d) H 10 p *h p P 

^ ? 2 S ^ h o c o b d 

hJ b Ah o < WOOD 



d) p 
O' **p 
d w H 

PO 

c d) d) 

w a 3 J 0 > 

N *H • P ^ 

W 0» A w w -H 

H *0 H 0J £ (0 
(0 H (0 0 p b 

4J rH P P b ,Q 

d) d di w^ (0 

g p g m , 
O'®! b 

4l,G^f3}< O 

d) P d) H b 

d) h d) p G d) 
P ^ P PP H 
W W 0 H 
x-s o 0»4^ 
• O' b O' G 
W G d) G d)H (0 
. b -H G H H £ 
AP (0 P C P p o p 
Hpd)PHPd£P 
Gdpdpdod^H 

wo w o P O *0 ® > 



(0 

p 

i 

d) 

w 

O' 
• G 
W-H 



o 



W A O ® 



b ® 




218 



3 

0 



•H 

P 

© 



o 

4-ii 

s 



H 



8 

0) 

c 

© 



O 



H 

(0 

P 

I 



* 

© 

(0 • 

P* 

• (0 
* © © 

WrC P 
10 P 

** l4,§ 
©OP 
,3 44 
P Jh • p 
. i-H O# 0) 
M O 44 W (D 

O O ^ 10 A 

44 P A p W 
P 

n D>0 Q 

H C H ,C l' 

on o<p id 

,3 
(0 



O -P 



P P Q) Jh 
G > O 



P O -H 44 O' 



(0 C 

O TJ (0 Q) *rl 

G M H H 
(0 10 A -H «d 
H JG 10 44 G 

© © 0 ) 0 ) ,8 
4-> 4J 4J -P 
© © © © 3 
•H n *H *H © 

P,P,P,Pi> 



8888 



© 



CU CL CL Pi © 
Pi ft Pi A > 
© © © © O 



O' O' CP CP O' 
G G G G 
•H *H *H *H O ' 
P p p p C 
O O O O -H 
© © © © Jh 

iH iH iH «H © 
© © © © © 
CQ CQ CO CQ & 



<POP« 



L 



o 

ERIC 



© 

© 



•rl 

P 

•rl 

P 

Q 



P 

3 



»8 

s 

CQ 



•O 

© 



© 

© 



8 



3 

CQ 



© 

© 



i 



3 

44 



© 

C 

o 

•rl 



23 

•H O 

3 *H 
© 44 

10 

70 8, 
3 © 
© 

H 
H © 
© -H 
O U 
•H p 
P © 

s* 

OrS 



© o 

© 4-> 



© © 

•o © 

Cd rH 

B .S 

JS* 

•O - 

rH 44 

3 O 
£ G 

© o 

•rl • 
W P © 
© O © 
•H 3 © 
P 70 O 

>88 
•H Pi p | 
4*J 

O © © 



P 

3 



•8 



3 

H 



- ® 

P 43 -P 

© -rl © 

© -H 
© © 



s»as 



O' 

. c 

I *rl 

8 © © 

© AG 

•H © * P 3 

1 6 || 
a* 
£ © *0 
P • O • ft © 
n W 4 JH g Jh 
>70 © O © 

M P U O p 
•H (d M *H 

si a 1 

© 



o 

P 



O 

P 



© 



z 



8 

O 



1 -P 44 
© O 
P_ 

© *0 



3 
© 3 
fto 

3-H U 
O 3 C 
U © © 



© 

P 



© 



© 



.JJ 3 * 



© © 
3 6 
O © 

H rH 
JH.Q 

88 

a 0 * 



. . w 

,3 © © P O 
p -H © g 
O ' © rH *rl 

C CP.Q M © 

© 3 © © P 
H © P p 

O' © 0*0 A © 

tJ ^ © jJHUrC 
3 *0 H 3 P 

P ©-P 2 P S' 
>»*H © A > 3 .3 
© 44 3 O -HP 
rH * r § ’H A © *H 

„U © © U 3 > 
O © O' 3 *H 
p Pi © H A H © 
© E > © © 
M O' M P 3 

O 44 3 © © © 

O C *H p M 6 70 

P *0 © 3 © 

© © © 70 *0 P 70 

© © © © 3 

O'© U O O © © 



P 

© 

£ 

© 



5 

© 



1o 



«H 

© 

•H 

Jh 

© 

1 



3 3 P 



J 3 © 



O ,3 P 
Jh W 3 



P 

44 

O 

© 



P O ,3 © Pi iH 



p -H P p Pi 



© 



3,3 344©Jh>i3 

OP^-H O MiHH O 
O Jh O © P 
>0©©Pi©© f 3O0' 



G A A © Pi P © 3 
© P O 3 © 3 Jh -H 



_ __ HP O 44 Jh P . 

O' O' 1 © A © 0 O © 3 

3 3 3 © O Jh -H 

•H *H © O' O' O © 3 p ^ 
Jh Jh 33HP-H©© 
33JHH-HPH 3 
©©©70PO3EQJH 
©©P©©©©©£3 
JJ®gflj-niH©,3 * 



SS 



H Pi Jh p 



at. 



<m u 



« 



BQBB 



219 



O 

3 

•H 

a 

u 

3 

fl) 

0 



I 

£ 



J3 

I 

(0 

(0 

£ 



P 

O 

fl) 

O' 

& 

P 

fl) 

w 

o 

p 



o 

o 

<D 

O' 

& 

P 

0) 

W 

0 

J 



p 

fl) 

'O 

rH 

o 

Ip 

p 

a . 

G G 

OJ 

G 44 
0) 0 



2 



P ,3 
0) (1) W P 

H 3 A 

• p *r» <D 

(DM • 'O 'O 
^ 3 _ 0) Id 
.C & G O 
P^P-H Q) -H 
’d y -d fC rH Ip 

£ JO £ U 3 -H 

g goo 

O' O' E W fl) 

c o»c ft 

•H C -H O' O' W 
P -H P G G 
3 ft O -H ^ (d 
w gw T3 *0 
fd *h (d (d (d P 

a) p a) a) <u o 

3S O g ,0 ttJ 44 



0 



•• 

W 

0 

•H 

1 

1 

as 



O' 

•• G 

W -H 
3 >i 
O H 
■H Pi 
P -H 

id h 
p 3 
44 g 

<P % 

O O' 

G 

fl) «H 
O'P 
T) O 
0) 3 
rd w 
> P 
Qrg 

5 w . 

O' * O' 
G O' 3 
•H G *H 
>i-H 'O 
rH *0 -H 

ft'O > 
ft id *h 



a* 

$ 

•H 

p 

o 

0) 

•r 

g 



• • 

Ol 

c 



a) 



ai 

I 

•r 

c 

3 



P 

O 



i 



O' 


fl) 




I 


3 


3 




ft 


•H O' 


•H 


rH 


& 


> 3 


rC 


rH 


£ -H 


•H H 


O 


fl) 


O P 


fl) £ 


IS 


£ 


P o 


O P 


£ 


W 


44 


fl) 0 






c 


P • 44 


O' 


P 


fl) O 


rH 


3 


0 


ft • 


POP 




44 


3 fl) W 


O P O 


P 




£ 3 rH 


44 fl) 44 


M 


P 


W -H rH 



rH P 44 P H 

rH P Q) Q) H 

O fl) H H >0 O 

P fl) H rH £ P 

g W 2 2 rH A* 

p a> ^4 fto S fl) c 

P O' O -H jt) P<*H 

Odid H hj K w 

rQ Id ,Q W 0>,3 >»44 

_0» w 3 w o 

u) D> • Ol 0 H —i 

303P33PP OlrH *H ,id 

■H H H fl) *H *0 W fl) C OH 




I 

• o 

ftp 
E ft 

•H 

P o 
O P 



§ 



o 

•H 

44 

•H 

O 

a 

w 

p 

o 

44 



O' • £ 
G fl) fl) 
•H O' P 
ft'O O 
£ G) W 




SrH # 

P'0 P 

°&2 
id g o 

•H 

O' P O' 

G O C 44 
H *H O 



§• 

■H 

P 

O 



+*^+>5PpO'O^PHgpppWp U 
S Tt ^ 5 *3> aJHWMal w ,3 



3 O 3 -H P 

?HSi 



ft'O H 
Id H 



ftp 
>H W 



O' 



3 ft P fl) 3 P 



- v H • • •• v ■ i fl) O ‘n ft 

O « H 3 3«0 O &3 «d ST 
p os oo$ ( 0 HH<po'd 4 , d 



, 'O 

ss 

P O' 

> G G 
O'-H 
•H *0 
rH Id 

44 O' 

£i 
W «H 
p W 

g* 

3 • 
O' fl) W 

‘d £ rH 

P 

'O P 
O' 3 

5JSS 1 

P w -H 
*n id *h 

SJ8S 



a o 



W 



o sts 



H 



Holding work in a horizontal position 



220 



S' 

•o 

0 

A 

0 

o 

0 

H 

iH 

8 

O' 

c 

•H 

■o 

id 

o» 

S' 
o» 0 



p 


0 












H 






P 


■P 


O 


l 








O' 




0 


0 


0 




44 


0 


p 






0 






•0 


44 


0 


-H 


P 


Q) 


0 


O' 


•H 


• 


0 


H 


0 


0 


0 


ft 


»0 




0 


0 


P 


O 


0 


•H 


0 


H 


0 


•H 




0 


0 


44 


H 


£ 




0 


0 


O 


•O 


0 


*0 


•0 • 0 


• 



i 

& 



•o • 

id <o 



u 

£ 

& 

§» 



0 0) Id 4J 

o £ 0 w 

§ 



0 

0 

•H 

j 

1 



JJ 



_ a 

C *H 
O ^ (0 

gd od> 

8 0 0 ih id 
o»h O' 

O 0 0 X 



O' 

a 

ID 

JS 



4t 

(4 

s 

a 

o 

0 



3 0 

U * 

O 0 -H 
•■PH £ 
s £ 

0 0 0 



0 



0 «8 
O' 0 H 
.NO 
iC *h m 

0 O 0 0 
0 «0 «0 -H £ 



0 

u 

I 

Pi 

O 

■P 



H 

n«i 
0 0 
A £ 

0 0 



0 

O 

•§ 

Sh 

*•§ 
O 0 
■P «0 



e p 

3A 



.81 
0 ft0 
0 
o 

■p 0 
H 

|| 

0 4J • 0 C H »8 
*H £ O O O 

H 0 0 44 0 0 0 £ 0 

• M £ £ £ A< 4J N 
■p 0 0 0®P*O0*d ft*H 

d^MiD^.ddCM c 0 0 
o rOtOr-H aJrQ r3a3 

>t P £ 0 0 _ _ O 

0£00$?0£0£ O'-H 



J 

O 0 
H 

&€ 

§»•§ 



•H 

H O' O P , 

0 0 0 Q 0 41 £H QO 0^3 9 044 

*0 O' 0 ? O' 0 0»*H O' 0 0 0' l O *0 »0 O' 0 O' 0 -H -H 

g-H 0-P 0£0O0£g' 0 _ _c 0 c 0+» O 

4JH0G0H0O' ' “ 

0 H 0 H 4J H 0 
0 0 -H £ H 0 'O *H • 

H4J£O00 *0*0 

0 0 O 
O' 0 
0 H 



•H 

8 



•rl 

0 -P . 
0 0 
0 0 



a -H ’ 0 

•P 0 *rl 



0 *H *0 O' 0'*H 
0-P 00 0-P04J00 
0H 0 0 0*H*H 0H0H *n W 

P O' 0'*0 P _ +» £ P O' P 0»*0 



m l 



O 0 0 -f^-P H00O^-iP00-H00g4J4J00®00P 

S 6 78 A£ 



8 

•H 

Id 



0 

44 

01 
H 



a 

s 

0 

o 



■P 

0 

*H 

& 

S 

£ 

I 

0 

O 



0 P 

0 O 



P 

•8 

• H 

£ o 

0 44 
0 



44 0 P 

0 

, 0*0 



. _ 0 J 5 

■P 0 £ , 

H 4-> P 
PH O 
0 0 P 
>000 



O' 0 



>M 
O 0 
P 



0 0 Ot,Q 
•H 4J 0 



0 

0 



0 



•H 

0 



0 

O 



0 



O' 

0 

H 



0 

0 

•H 

*8 



25 i 

p 
p 

O -P «0 
0 41 0 0 

5*3,8 .8 

Sh-h p 

2 S o 

44 

0 

O' 0 H 
0 -H 0 
_ H £ H 
0 «0 O P 
£000 
0 £ +> 
0 >£ 0 

5u$ e 

f&sf 

•H O 0 0 

8 8 .JSS 

0 

O' O' O' 

0 0 0 O' 
•H *H *H 0 
*P -P -P H 
0 O 0 £ 
P 0 P O 
0 H 0 H 

§££2 



< CQ U A 






CO &4 & > ^ X > 



o 

ERIC 



S 55 



Suggested Student Activities 



221 



I* 

8 B 

(0 

H G 

p 0 
44 *h 
tO-P 

c id 

•H U 
G -H 
Id 4 4 

■i 

•d ft 
G W 
id 

H 

h id 
id *h 
u u 

•H P 
P 10 
U G 
id *o 
&4 c 

Ol’H 

w o 
id p 

Q> w 

•o® 

ig H 

6 u 

It 

•o 10 

H 44 

K 

is o 

•H * 
CO p CO 
<D O W 

•h a ® 
4 J*d u 

•Si 8 2 

■H 0(0| 
P 

O Q) CO 
id X* *H 

*.9 

% <D -5 

334 , 

CO -H W 
CO *H 
H CO CO 

3 as 




id 



44 0 


•H 


Id 


CO 


0 e 


3 


P _ 

id co 


6 


u c 


<u 


5 -H 


4 , 


ft ft 


•H 


u B 

0 -H 


(4 


0 (4 


id 


G d 


H 


•H 


G 


* 


d 


H Q> 


•H 


H G 
•H -H 
>43 
- d 


t 
• 8 




% 

*1 



BM id 
id 

6 

G ,Q *H 



CO 



IS 

© 



•d »d 
G Q) 

<i> o id »d 

•»-i44 ID 

43 U Q) 

oh| g 

a OHH 

id m o id 

44 -H 
CO ft , M 
G *H U G _ 
•HHSt?* r lOC4J 
E co id id 4, . Id 
M E d N 
o ® *> id o ® 

44 ,fi ® 0) (4 Id 44 _ 

P C «G 44 M Id 14 

*d _ *H p G U 0) 

G G <£ 44 U 43 44 

id o d d> o u 44 
0 G Id 0) *H 
0 *» Bh I £ V 
G ® _ G to CO 44 
•H CO Co-H <06 to 
pOQGpQ)*HCCP 

r8SS©3d?|!,C 

HOldPOdpHd 

cga3(S3S3«8S 



0 



o 

ERIC 



f 



222 



H 



H 

H 

H 

P 

•H 

C 

O 



CO 



(0 

& 



10 

p 

s 

p 

a) 

$ 

2 



a 



j? 

CO 

u 

05 • 

A 0 

H § 

to d) 

P 0 

I 

E *• 
co 

® g 

15 

a m 



9 

•H 

C 

•H 

o 



w 



p 

u 

CO 



C H 
•H (0 
. -P 
>* a) 
■p 6 

•rl 

H P 
•H Q) 

tl 

(0 

o * 
O' 
0) C 

T 1 

P P 
0) 

H »d 
(0 H 

5 o 
•d ra 

•rl 

> 

H •• 

•d n 
c »d 

•rl O 

c O' 

•H fi 

A? 
O O 
H H 
0) H 
> O 
a) m 
»d 

g> 

o,c 

H P 



•• 

OH 



p 

u 

0) 

f- 

8 



•• 

by 

c 

•H 

g 

(0 

0) 

Hi 



I 

* 



•• 

by 

c 



(0 

0) 



?! 

•H 

H 

§ 

•rf 

S 



P 

o 



10 

§ 



p 

Q) 



P 

d 

0 



la 



p 

•H 

$ 



•• ra c m 

Q) o o 
c *»o p »d »d 
»o c 0 0 ) c 

co w a | io 

Q) p p o - 

n id m TJ 

r| A * 0 ) 

o) non 
*P P d 
- w 0 

£ > o 

0) -H p 

p P 

<uo >d o 
0 »d w 44 <o p 




a 



OH 
Ad v) 

(0 A 



O 0) 

iG 

(0 <0 
P N 0 



0 



0 



A 

H 



H44 t 8?s0>i0 t C 
cQ O P 0 

w . OPjnou 
O' P P 0 *d -HO 
C O) 0 0 > Ip -H 
•rja 0 ,C P P -H P 

■olonoouio 

C0 d O > > 0 H 
0 C 0 M-l -H -H A 0 
ft'-'44OPP0P 



•d 

P 

•d »d 
H 0 
O p 
0 0 
•d 



o 

0 



p 

o 



a 



o 

0 p 



ae 



p 

0 0 

AO 
A*H H 

8 P (0 
O P 
CO 0 

^p e 

G A 
•H 0 



O'^S 
CP 

0 0 *H 

0 o *d p o 

o P H 0 P 

co , o»d 

MH X 
P P O d 
d O 0 0 H 
0 ? ,C *w 
p p 

O' O' c d'»d c 

C C O' 0 c 0 -H 
•H C *H -H p p 



p 

0 

p 

s 

5 

£ 

0 
• p 
H C 
CO *H 

1 5, 

6 «d 
p 0 
0 p 

^•8 
0 H 

_ o • 

O' 0 0 



o 

p 



5 

•H 

* 



0 

npiDH 0 
0 0 H P 
H > £ -H P 

O -H P P <0 

£ P-H«d A 

0 p ? P H 

N OH P CO 

•H CO CO P 

0 0 p p 0 

“ 0 E 



P 

O 

44 

0 

ti 

CO 

A 



0 

P 

P 

a 



4,81 

OP OP 
0 o P P 0 O P 
p 0 0 0 0 0 

p <D,£& 0 

O 0 (C O 0 H »C 
O P 0 C CO 0 
0»P 



CO 

p 

8 



P 

o 

44 

0 

P 

P 

a 



0 0 
0 0 



* H e 

0 CO >t 
g P H 
0 ‘ 



O' CO 
C 0 



C A-H O ><0 0 -H H H 



AH H 0 P -H 



glSS*’ 0 ^ 



• CO 
0 P 

§) ® 

P 

0 

P 0 

0 >d 0 0 

c P *0 P 
o C 

_ . C H H 44 O' 0 

g -rj P C -H P P C C 

E.C 0 0 P P E E Ot-H CO 

ogpp0000C,^g 

OCC00>00-HO 



co d O' 
gt'd O' a c 

C Q C -H 



HH*H44 A OQ0 O P O d 0 CO ,C *H 0 0 0 Q0 
U UH 0 < 0 w H 44 Q CO Pi O A 0 A (0 < d H A 



COO Q HA OffiH 



* 



L 



o 

ERIC 




General Information 






223 



(0 

44 



•o 

V 

'O 

Q) 

<D 

d 

44 

•H 



•o 

Q) 

M 



4 

H 
O 
0 

i^\ A) 

*5 A 



O 

■P 

* 



-P 

g 

• *H 

aj o 

n *n 
<0 

■P O 
•H 
Q) 44 

;c -h 
■p o 

M& 

O 0 
44 

Q) 

O'.d 

G A A*** 

•H O 

m o 

$ +» m O 

*0 0 -r-| 

•H M A 
0 0 4 4 0 
0 »0 £ 

; h mC 

44 o O 
O 0 44 M 

O 

'd O' U 44 
O C 0 
^ -h «d 

■P >iH _ 

0 H OH .. 
g Qi 0 44 44 
Pi & 

0 0 0 0 H 0 

4J -P 44 O 44 

0 44 0 0 0 ‘ 
O *H *H 



44 

O 

0 

in 

0 

£ 

0 

1 

0 



O' o 

d 44 
•H 

•o • w 

H >i ^ 
O 4J 0 
A 0 M 
44 O 
44 0 0 
O 0 

H 

•DM© 

• Q O *P 

ICS ^5 44 
O 44 

0 

(4 44 
0 0 
O 0 

*0 



0 A 
H 44 



0 

44 



* ^ 

M 44 
0 O 
? 

O 0 
• Mi 0 
•O 0 
0 M G 

in OM 

53 »0 -H 

JiSS 



M_ 1 MMO'M*H44 
fil'd fiifiid cut o 



g* 

Si 



i.i,g 

aoiH 

0 0 44 



0 *o 
M 0 
M H 



8i 



8 0 

a 1 ® 

fil*H 

0O 

(d Q) 

o» o» o» O' o» o» o> w 

G G G G G G O'fi 0 

1*4 *H *r| *r| *rt *rt G *H 0 

444444444444*1*444 

OOOOOOHOO 

000000*0044 

« H 00000 0© 0 

WWWWC0JEW4J 



•P 4 .' 44 
OOO 
Ot Q) 0 
M M M 
M 
O 



M 

O _ 
O O 



M 

0 

O 



•O 



0 

i 

0 

© 

0 

& 

A 

»d 

0 

44 

t 

% 

o 

44 

0 

ti 

a 



O' O' O' 0 O' 
d G G 0 G 

•H *r| *r| 

•P 44 44 
OOO0 
0 0 0 A 
HH H iH 
0 0 0 
W 44 IQ 



•H 

44 

O 

0 



■ — I ■ I 

A A 



0 

0 

•r| 

44 

•H 

a 

44 

A 

$ 

d 

44 

w 

»d 

0 

44 

0 

0, 

g 

§ 

CO 



0 

0 



d 

44 



& 
g 

0 
G 
O 

•r| 

•H O 

S -H 
44 

0 *r| 

e u 

z ® 

*g a, 
d 0 
0 



I — I 

8 



^nOQHhOiS H b « PI 



0 
-H 
M 
H 44 
44 0 

g d 
0 *0 
U G 

Oi*H 

0 O 
0 44 

0 0 
•o 0 

0 H 
e <} 
JStJ 

- 0 * 

iH 44 

1° 
rd d 

0 o 

•H 
0 44 
0 O 
*H 3 , 

44 «o u 

•H O O 
> *4 J4 
•H CUD. 

t> 0 0 

0 id *rt 

H A 

1 . c 

«d 0 *h 
dn 
•P fO 44 
0 *H 0 
0 -H 
H 0 0 
H O 0 
<; Pi0 



0 

0 

0 



d 

o 

0 

d 

o 

•r| 

44 

d 

H 

0 

0 

1 

d 

0 

0 

H 



0 

tj 0 
0 0 
Pi 44 

© 

43 0 *0 

rd (4 

O 44 0 

44 *o 

0g§ 

t! % 0 

0 O 
Pi U d 
PiO 
44 

O 0 0 
44 *0 
0 Q 
>»id 

0 Id 
E 



o 

•H 



o »0 44 . 
0 0 0 
H M*H 
0 0 M _ 
•O0O 
H 4 J 0 
E O 0 d 
0 0 
0 q 

gjsl 

H 






0 
0 O' 
d 

•r| 

d 

•H 

o 



44 0 
O 44 



A 

44 

rd 

44 

•H 



•H 

•0 

8 1 

0 

I 

O 

44 



0 

U 

o *0 44 
MO 0 d 
0 44 0 O 0 
d O M 
•H M 0 
6 Pi 44 
M 44 
<D 0 44 *H 

0 g 44 O *0 
W 0 
0 44 *0 0 44 

S 0 o8-° 

> 0 44 44 (d 
•H Qj 0 4 J 
44 *H 0 O' 

q M 44 0 d 
0 44 d rd 0 
44 0 -H 44 m 
44 M 4 ) 

®S8 , g" 

0 *H 0 *H 0 

A 0H 44 ,d 
44 a in 44 
*d *h 

O' M 0»H O' _ 

d 0 2 c 0 -h m 

•H *0 *H %*H 0 44 0 

44d'O044UOfii 

W00*OW00S 
044000-Hpa 
E4 0 X 6 B* P 1 O 1 O 



0 

0 

O 

0 

•H 

Pi 

Pi 

«r 

M 

O 

0 

d 

o 

§ 

•H 

M 

Oj 

•o 

iH 

0 
0 

1 

o 



m 



v 



Q 



o 

ERIC 



SHEET METAL WORKING EXPERIENCES LEVEL I 



224 



> 

H 

P 

•H 

C 

D 



• 

© 




c 




0 


•d 


•H 


c 




© 


g. 




8 

ri 


u 

8 


8 

•d 


& 

H 


© 


© 


P 


p 


© 


© 


£ 


H 




© 


p 


OS 


© 


*2 


© 


iG 


G 


© 


© 


C 


M 


•H 


U 




Q 


© 




© 




•H 


H 


P 


© 


•H 



f 

© 

i 

O 

P 

c 

•rl 

c 

•H 

(0 

p 

u 

© 

o« 

c 

o 

•H 

P 

§ 

a 

H 



© 

C 

o 

•H 

© 

§* 

U 

0 

o 



c 

tJ 

i 

& 

p 

5 



© 

% 



•d © 
c c 
•H o 

•H 
© P 

fig, 

P u 
C 0 

« 0 

&s 

O P 
© © 
H 

o © 

H U 



tt 

I 

f 

P 

c 

© 

1“ 

8 



8 

•H 

i 

$ 

C 

H 



© 

C 

0 



1 

o 

0 

o 



c 

o 

•H 

p 

© 

u 

•rl 

•H 

H 

© 

C & 

•H M 
P .0 

a* 

a »d 
o © 
o *d 
o © 
© 
© c 

|C 

p © 

u 

C -H 
•H P 
© 

»0 -rl 

8 U 
© 

©CP 
H © U 
rQ *H © 

© u u 
© © 
OiX 

KO 
© 




•• 

P 

3 

I 

C 

0 

•H 

1 

£ 

C 



S’ 



3 

o 



•H 

© 



© © 
0> G P 
COG 
•H *H (1) 

St! B 

•H 

© «d «o 
• M C G 
© P O © 
O 




„ © © »d o u 

ID £ 0)0) O U 

, © © > o 

<W U P H © 

O G G o A © 
^ © © > P.G 
G > j> C p 

o «d *d h g 

•H © © ’HO 
P w M P 
© M *rl M p C 

o o «d o c h 

04-1 ? © 

'd g 
G © © P 
© ,G > p 
P iH C 

pop© O © 

C -H -H © 44 > 

o> o c m 
h o 




•H Eh 



© rG C _ 

ft© © 

© P P © 

- = • O U W G f-i 

¥ 2*8 8 ? s* 

i S ?2*S b o) O'*© © c © 

D? i?ft(DO'0(dC3E 
©©©©©M©©©©© 



C 

o 

•rl 



© 

c 

© 



© 

p 

8 



CfflUPW fc O E H b 



/ 



225 




D» 0 > 0 > 

C C C Cl) 
*H *H *H C 
_ jp 4J ja *h 
•P 3 r| 4J >0 rl rl t) 'O 
•H U CQ (0 *H Q Q 4J Q) 

£ O > iJ‘& 4i > > 05 



< a U Q HfaOB 



o 

ERIC 



LEVEL II EXPERIENCES 
SECOND YEAR PROGRAM 




SHEET METAL WORKING EXPERIENCES - - LEVEL II 




226 



H 

P 

•H 

c 

& 



(0 

rH 

o 

0 

P 

1 

P« 

*0 

c 

<0 

>1 

p 

0 

C 

•H 

I 

£ 

is 



(0 

I 

as 

p 

0) 

i 

S' 

•H 

p 

El 

u 



5 . 

•H (0 

«H O 
(0 

■P P 

(0 (0 



0 

jS 

(0 



3 

8 

•H 

U 



0» (0 
3 P 
•H 3 
P O 
P 

3 -P 

0t & 

O* 

3 *H 

*H (0 

>lP 
p to 
•H 
•H 

•H •• 

ja 

(0 3 

§■■3 
° S 

0 o • 
A p 0 
p ftp 

3 

HCO 
(0 *H 

A M 

«d 0 <0 

•H H H 

> O 3 
*H O 

•0 p 

•H P 

I? 

5 

3 *0 

•H 3 0 

a, ® 3 

°K 

ID 00 
>30 

(V H jC 

«d 5 ^o 
op 
o (0 o 
H E 3 



£ 



? 



? 

P 

P 

•H 



•H 

P 

| 

s 



S' 

•rj 

c 

p 

(0 

o 



I 

0 



D 

3 

•H 

8 

(0 

<D 

•H 

a) 

H 

0 

•H 

3 

£ 

P 

O 



<0 

3 

G 

£ 



3 

o 

•H 

P 

(0 

U 

•H 

C 

3 



0) 

N - >i 
■K O O 

0 o 0 

w 0 P 
•h 3 
ft u 
•• , o 
a) aj <0 
3 P 

0) 0) rH 

P.3,3 0 
0) P 0 -H 
*0 -HP 
p 3 0 

O O “H P 
p 4-4 (0 
0 E 
0 O - 
PH 3 4-4 
3 P O O 
•H 0 -H 
P -H P *0 
ft P <0 G 
O O p H 
3 P 0 # 
H U ft 
A 0 O * 
. P *0 
0)0 4-9 0 
G A. OP 

O -rl 

*d a) 3 

40 ft & 

o a No 

OS 0 P P 



ts 

i 

s 

a 

(0 

0 



*> rH ," 

(DO • P 
P 6 (0 

*0 i ^ 0 



p 
CO p 



3 CO 

3 ■ • 

ft«3 P 



k 

(0 

I 

o» 



a 



0) 





iH 




• iH 
O 


p 


0 




P 


0 


P 




•H 


0 


0 


iH 


O 


.3 


6 


0 


0 




P 


*d 




P 


0 O 


0 


0 


0 


E *H 


p 


A 


0 


44 


•H 


P 




P *H 
• 0 O 





4-4 (1) p 0) 
OH O O^ ft 
(0 ,3 P CO CO 



0) 



A UP 

p CO 

0» 4-4 

G P O 
0) o 



rH rH 



0) 
0) & 



£ C 

o o 

p 

O CO 



3 P 

^..00 
3 *H p 
(0 P p <D 
0» O 0 *0 



CO 



40 

0) (0 <u <u *5 

> ,3 0» <0 

OiCP 3 M 

P 40 04 >1 3 (0 

0)-H 04 0> P o 0) 3 
3 £ 3 OHI) H 3 >0 
•H -H 10 3 3 CO -H 10 
H |S4 *H *H 3 ^ P 
0(0 0,3*0,30)00) 
O)PO)P(0OSO) 

A 0) A *H 0) 10 J 



A ® A' 

beu 



£ as e *u 



3 

O 



m 



P 



8 

■8 

CO 

(0 



p 3 A G A • A 
P-rl OP-HP pp 
•rH P -r| (0 -H 



CO P -H 

••MO? 

A 0 P 0 £ 
AV G H 4J 
0 ) (0 
O P 

; g 

-~+ E 

P 



•H 

^ *o 

o 

o - <d p 
P 0) P 0) 
CO H -H 0) 



<0 H 

P 10 
3 P 



(0 £ CD 

&rH CO 
CO (0 
P 



o 0)«d 0) 

o E o E 

(0 P 



(0 
tnp 
3 0) 
H E 
p 



P (0 p 40 p 

3 0 ) P 0 ) 3 0 ) 



0) 

iH 

O 

P 

•H 

O 

*d 

§ 

S' 

Ti 

3 

o 

A! 

3 

(0 



P 

p • I O 0 ) 

3 P p iH 0 ) 

0 3 W 0,3 

6 O 3 P 0 

P _ 

2 3 *0 o 

3 40 (0 
30 *d 
*0 H P 3 
(0 O 0 (0 0» 

P 

3 (0 P 0)0 
O 3 3 -H 
0 OH 44 
O P -H 
O 



8, 

3 

(0 



0p^0000d , 0 A 



P o o w . A &A W ^ 
300 P 0 o 0 0 

o , d* o *d 
P -34^0)00)00) 
S 400 }^* 3H3P3 
3 P 3 0-H*O-H(0-H 

•hoc d)*d p *d p p p 

>SrH -rt -H (0 P 0 p O P 

403OrHrH3P3ft3 
P ft< p o P o o u 



O) 

3 
•H 
p 

0 - J . 

•POP 



p - 

3 *0 0 3 

^ 8 S° 

O ft 3 0 

h o o»*d _ 

. p 3 3 P 
D) *H 10 
• 3 0 p fit 1j 
P -H rH CO 



a 

10 

p 

o 



O) 

3 

•H 

P 



A 

o 

3 

J! 



0 0 



5 

0 



•C 

P 



0 

P 

i 



£ 3 0 P 
0 0 A 0 0 *0 
0 O 10 0} A < 



m 



w 



ft 



o as 



0 
• P 
P 0 
0 £ 

0 

P p P 
0 0 0 
0 0 

A (DA 

0 H 0 
O _ 
O) P O) 0 
H « 3 *H 3 
0 «H -H O -H rH 
P 0 P P 0 
p 4J -P *0 4J > 
3 0 3 3 3 0 
O EU 0 U rH 



H 



P 

0 

0 

A 



o 

ERIC 



!27 



O' O' ^ 0> 
CC Die 
■H *H C ri 
•OU-H 'O 
•0 -H »o *H 

0 > »o > 

W *H 0 -H 
'O^'O 
0 

C U W *0 
O G rH c 
•h 000 
P £ 

U *» -H „ 



0 O' O O' 


• 


P G 0 G 




44 -H »0 -H 


(0 




CO 


44 H 44 H 




0 AO ft 

•H *H 


0) 


0 44 0 44 


rC • 


O'H O' rH 


-P ^ 


•o a *o a 


• M 


0 6 0 6 
rH rH 


44 P 0 
0 0 44 


£ -5 . 


0 44 



O' 

c 

-H 

P 



^ O' o 

c c c 

X-r\X 

p 

O' O O' U 

fiioc id 

■H h-H Jh 
>i-|4 >i4J 
H W r-4 CO 

&rQ Pc,Q 

9«3 Q* a 
< 0< to 



« 



CD 

rH 

fl 

ti 

a 

10 

43 

44 

• ’d 

s* 

>iH 



I (0 • 

(0 0 P 

G Q) 

•H <I) rH 

a % a^ 

f iflA id • 
O M 0 -H P p 

o cd to c q) +> 

0) E o 

<d 43 id cd h 
to jj u 

43 • 43 43 0 

44 »c P P 0) CD 
•H C °H *H (£S > 

£ 0 £ $ 0 



44 

(0 



cd 

44 

I 



cd 

44 

I 



I 



H 

CO 

cd 

u 



Ic H H 

g> cd cd _ 

Pc44 P M 43 
0 0)0^10 
o E E 



•a 

0) 0 p 

a -p p + p p o 

V 0 • CD CO CD 0 p 

440 M 000030 

O ifi (0 P P Jh 43 XI rH 

13 to (D Ifl ft lO 0) 3 

_43 +> 0»44 

O' to O' O O' O' c 

c t a a S3 a -h cd 

P *H tH *H > 
fl) 44 C -M 4J Q 43 
| P OPP BP 
Q 3 *H 3 3 0 -rH 

fto 



»o 

s 

•H 

(0 

a> 



•H 

0 



c 

0 

•H 

io 



o 

4*C 

13 

H 



2 

0 

S3 

0 

© 



H43 

Jj8- P 

44 P P 



cd 

P 

i 

• p 



p 

o 

MH 

CO 



P *8 ’w 8 

§433* 



CO 



8c o 0 Pc 

■H H 43 to 

Q P U P (d 

Oo 43 
•P 0 p 0 

0 > O 
P G -H 41 O' 

3 -H W G 

p 43 0 0 -H 
>i O P H H 
cd cd & *h *d 
H £ CO 44 g 

0 CD CD CD 43 
p p p p 

cd cd cd cd c 

■rl -H *H *rl (I) 

P P P u p 

8 8 p u to 
O* & Pc Pc CD 
Oc Pc Pc Pc > 

cd cd cd cd o 

O' O' O' O' O' 

c c c g 

■H -H *H *H O' 
P p p p C 
U O O OH 
0 0 0 0 P 
H H rl H Id 
0 0 0 0CD 
CO CO CO CO S£ 



< to O Q W 



CO 

0 

•H 

p 

•r 

> 

•H 

p 

u 

< 

44 

c 

»§ 

a 

44 

CO 

•o 

0 

44 

CO 

0 

0 

§ 

CO 



CO 

0 



3 

44 



g 

CO 

G 

o 

. -H 
O' P 
C 0 
•H O 
G *H 
0 MH 
0 *H 

c 0 

0 

rH 
rH 0 
0 -H 
O U 
H +1 
4J 0 
O P 
0 *0 
P G 
PcH 

0 O 
0 4J 

0 0 
»0 0 
0 H 

E O 

il? 

■o 

rH MH 

a o 

£ G 

0 o 

•H • 
0 4J 0 
0 O 0 

•h a cd 

U 

•H o O 

> u u 

•H Pc Pc 

4-» 

O 0 0 

P P 

G 

0 • G 
•O 0 -H 
a rH 

P P P 
0 -H 0 
0 *H 
H 0 0 



& 0 
0 



* 


U 0 


G 


44 


0 0 


•H 


G 


2*c 


0 


0 


43 - 


O' 44 


O' 


0 43 
O 
0 -H 


G 

■H 0 
44 0 


•H 


7j p 


0 >0 


rH 

0 


U & 
U 


■H G 
rH 0 


44 • 


•H 0 
O G 


•o c 


0 


_ 0 


G 0 


0 

0 • 


»0 

C O' 

0 G 


0 £ 
■P rH 



0 0 0>-P 
O C 4J 



Is! 



O'a-H a 

G *0 P O 4H -P 

•rl O 0 0 

^c P 0 13 43 

0 Pc 43 0 CO 4J 

Pc P 43 U 

• E 0 p -h 0 

43 O -H »w 4J rH 

■P O O *0 0 0 

O' 0 C -H o 

G 0 0'»0 0 p jj 

0 0 «0 0 Q) 

H C 0 ,Q CD 44 *0 

■H rH O C 

•P 43 >0 0 0 0 0 

a P 0 43 U P 

p 0 43 44 0 0 0 

>c £ 0 43 0 

0 H fid O 13 

H 0 G O 0 -H 

a -h ,q o j 3 

O O 44 0 Go 

P *H rH 0 *H 0 

P 4^ 0 43 • E £ 
440OU44PG 

0 0 0 0 
0 0' f 0 44 fi 



Pc 44 G -H 0 44 

K o *h ^ «o 



JS 

o 

44 

t 

0 

Pc 

0 

44 

O 

0 

0 

•8 

C 

•H 

8 

0 



0 

C 

•H 

0 

0 

U 

0 

0 

43 

44 

0 

G 

•H 



0 

44 

0 

Tl 



u > 

5 43 

0 44 

. *H 44 . 0 -H 0 

S'^NadOB 
G »0 O 44 a 

•H rH G 0 0 0 
44 0 0 P rH 0 p 
44 44 0 O 43 44 H 

a 0 ^ O P 44 C 0 44 «, 

O 644 O *H *H *H 43 M 0 

•O 44 O Pc Pc O 

G 0 0 0 «0 0 MH H 

004443 0 a O 0 44 

_43 o 44 P'43 H 43 O 

C _ >« 0'*H P 0 P 

•rl O' o G 44 o 0'*0 0 44 

3 *H w 44 3 *H 

0 -P a O O G »0 

0 44 O 0 



•h o a o» 

_ . _ O G 0 
0000 -Hd 

SO 0 O p p (H 44 Pc {3 g 



< 0 o 



w 



•o o 



44 o O 03 > 



SO Pi 



o 

ERIC 




SHEET METAL WORKING EXPERIENCES — LEVEL II 



228 



a 



0 

43 

I 

1 

c 

o 



10 

43 

X 

0 

% 

co 

o» 

c 



I 



.0 P 

44 0 

43 
C (0 
•H 43 
. 43 
►i-H 
43 ft 



0 0*4 
H 44 *0 



a 

•H 

fi 

10 

a; 



•a 

fl 

0 



8 

•H 

g 

0 

d) 

►3 

Si 

•H 

43 

0 

iH 

g 

•H 

<3 

<0 



P 

o 



0 

s 

2 



•t 

(Of 

0 

•H 

It 

1 



8 



I* 

O 

0 4> 

G 

*H rH 

■S 5 

1 i 

Pi 43 
0 <D 
O 0 ) 

Q) 0 

> 

•rl ID 

p p* 
•O (0 
_ o> 

O) 

G V 
'H *H 
43 41 

(0 *rl 

P O 



a 

41 



g. 

(0 

o 



0 
o > 
a) -H 

Qi U 

(0 >a 



o 

43 



•H 
H *0 
(0 Q) 

-P 0 
0 44 

K 

43 O 
0 41 
0 

43 0 
0 C 

w 0 

0 >*H 
C 0 
•rl C-H 
• 43 



• & 43 
0(3 Q) 
(3 0 0 
•H 0 p 
43 l 0 
O X 
0 0 0 
S 0 0> 

jQ ( 0 

Ck* 0 > 
0 43 
0 0)0 



* 

O 

O 



^>®043 „ 
•O O |0 0 -H 
KC 0 41 o *0 



f 
1 

0 3 41 43 

? iQ •H * ’H 
0*0 01 

a 0 

41 0 
0 43 

^ JS ^ 

0 > 0 » O 0 ) 

C 13 41 o G P 

rl *H 43 *H O 
G 43 43 P 43 44 
H 0 0 0 rH 0 
043 P 0 E 0 Pg 
B O 0 *rnC 4 » 0 0 
0 Pi'O p 0 a 0 
g O 4 } 44 g o 0 



•H 0 
(4 43 
•O 43 
•rl 

0 Oi 



P 

0 



0 



m 



o Q 



w 



ERIC 



Suggested Student Activities 



229 



i 



i 



«o o 

43 



s 



• 

w 

w 

a> 

u 

o 

u 

Q* 

to 



w 

H <D 
0 H 
O U 
•H *H 

si 

M -H 
O 43 

a 

0 c g 
o -h 
a)'H 

'S -H +* 
nf Do) 

e 3 *h 
»o W 
o m 

M id 
Pi 

■a >. 

H <D Id 

gge 

9 

rC 
W 

W 0 . 

(DH+) 
•h ,0 id 
4J -H O 



JS 



(0 

§ 

•H 



•H 

5 



W -H 

w m 

O *H 

■S* 

C H H 
j s <d 
•0 44 *H 
dDiM 

OHM 

H S % 

315 



m 

o 

w 

a) 

! 

0 » 

0 

u 

0 

44 

44 

»0 

•H 

W 

id 



0 

(0 

•o 

o 

H 



f 

I- 

43 

43 

•H 

ft 



44 

O 

5 

J 

H • 

H 1 

H 0 

0 W 

1 

P x 
0 o 
> o 

O H 

|H Bi 

0 A 

a to 

•H +> 

6 43 
M *H 
0 Pi 
43 

0 0 
'O 

0 
°fl 



:■ 
43 O 
C 43 
•H 

M 'O 
Pi 0 

• aT r o 

Or! 3 0 
»C 0 H 0 
43 4J A a 
0 

0 > 6 Oi 0 

5 43 5 Si 

g 0 *d -h 
9 ffl Pi 

u |C 0 
(XI w OS 0 



< 



ffl 




SHEET METAL WORKING EXPERIENCES LEVEL II 



230 



H 

H 

H 

£ 

•H 

C 

D 



(0 



(0 

ft 



a 

£ 

a! 

.8 

to 

& 

•H 

C 

•rt 

« 



* 

(0 

u 

& 



(0 

1 

£ 

a) 

a> • 
£ (0 
(0 4J 

•rt 

G *0 
•rt G 
O (0 
•n 

CP 

c c 

•H *rt 

>,s 

Sg 

rl 

•rt £ 

?& 
S. W 
(0 

U - 
(0 

0) 0) 

£ > 

£ *H 

02 

H 0) 

*0 <0 

•rt •• 
*0 (Q 

c *0 

** 
rt -P 
£ rt 

•p e 

c CP 
•rt C 

g.| 
o o 

rH rH 
4) rH 

> O 
0) MH 
•O 

rt 
O 42 
Eh £ 



•• 

?! 

•H 

£ 

U 

0) 

T“ 

§ 



o 

c 

•H 

g 

(0 

<D 



10 

fl 

§ 



1 



JS 



«• 

c 

oj 

•rf 

£ 

(0 

V 

•H 



a 



£ MH 
OQO 
•• £ ft 

rt 02 rt 
C CO N 
•rt rt MH -rt 

IS 0 ” 

rt MH CP * 

£ p c*o 

rt P -H rt 
*0 02 U -P 
rt H 

S *0 02 ,8 

d) _ . 

02 02 *0 rt 

£ P G £ 

C rt 
•H rt 0 
fl ii £ 

8*0.8 02 
P £ g £ * 
H P P £ 
£ rt G <0 -H 
_ > ftMH 
D>*H * 

C 02 *0 * * 
•rl d) rt 02 02 
*0 £ *0 *0 £ 
(d'D CHH 

2£jBI£ 



I 

O 

£ 



•• 

1: 

i 

s 

a 

rt 

rt 



02 I 

£ G 

G rt 

rt ft 

S? » 

ft-H G 

g 02 -H 

O rt £ 

SI 

MH Id g 

o _ 

O *0 • 

02 +2 CO 

c rt rt 

00 »0 
•H G rt H 

^ -H H rt 

•0 <0 % 

& P O 

O 02 

8 U • _ 

O 02£ 
ft 10 G £ 0 

OH £ 
0»rt-H £ 

G > £ 02 

•H *H 10 CP £ 
£ 01 U C 

rt rt *H 



JS 



H «§S 



H 8, 
P 01 
P 



U rt O 02 * 

H rt rt H 

rt iw ft rt h 

U O 02 S O 



0 



CP*H 
G MH 
•H -H 

*o c 

aa 

O 02 



5 
’3 

•o - 

rt G 

»0 O 

C 'ri 2 U 
0 £»0 id G 
£ 3 rt _ *H 

rH T3 U 
O rH G P 

02 rt P O 

cp^a^ 

C £ g»0 
•H Q O rt 
C ft O rH 

rt rt 02 
O rt 

rt H *0 > 

44 U C-H 



JS 

O 

£ 

02 



?! 



p 

p 



rt 



H 

02 

rt rt rt 

rt 02 rt rt 
rt p 



02 

o 

*3 

rt 

q o 

£ -H 
MH 

rt *h 
rt o 
P rt 
rt ft 
02 

o 
£ 

tn 

c 

•H 



•H * . 

01 

l 

d) *H 

02 02 MH 






rt 

01 

02 

rt 



02 rt 

•fl 



o 

£ 



s 

?! 

•H 

02 



•O 
rt rt 
»0 £ 



02 
rt 
rt u 
■H 



MH 

O 



rt 0i 
•H G 



> 

rt 

*0 



02 £ 02 A P MH rt 

rt rt *o»o o 

CP-rf > rt rt 
G P-H O 02 
•rt ft 02 CP O G . . _ 
G 0 rt G P 0 >i rt 
10 P £ -H ft-H rH M3 

rt ftfO X -P ft C 
rHftrt*HOrtftO 

O rt^S-P 0<A 



rt *0 
P 

o 
u 
o 
cp rt 

H »0 



G • 
H >i 
ft fH 



0 



O 



5 

ft'H 
H O -P 
rt w rt 
• Hi ftO 
rt rt ft -H H rt 

> g rt mh o 0) 

•H *H 02 
02 CP P O CP rt 
rt C rt rt C _ 
A -d G ft-H »0 
*0 ft C 02 > rt 
rt g rt _ Q TJ 
rt g *0 E G 
MH H G rt 0 
OU rt rt 0 £ 



w 



•• 

01 

o 

•H 

£ 

rt 



£ 

S 



»0 

G 

rt 



CP 
G 
•• -H 
02 >i 

rH rH 

rt ft 

6 -H 
CP rt -H £ 
H > U H 



»0 

§ 

I 



01 



H rt 
01 *0 
rt 



i 



$ 

MH £ MH 
0*0 O CP 
10 G 
rt rt -H 
0» CP 0»£ 

»0 C *0 U 
rt -H rt rt 

H X H P 
£ -P > £ 

Klf . 

O r-N 

CPMH CP * CP 
G G CPC 
•H rt -H G -H 
>i | >«H»0 
H P H JO H 
ft'H ft*0 > 
ftO ft Id -H 

> rti w *o 



0 



General Information 



231 



JS 

o 

0 p 



»d 
>8 

►.0 

§JS 

w 

w o 

0 P 

H W 
(0 0 
P 0 

C U _] H 

®jj I g 

n h 
0 U M 
0 p *H O 
rC 0 4H 4H 
P g-H 




U U 
O O 



U 0 

0 Jh 




4H 4H W 0 
— w 
»d 0 u 
0)D)O 
0 0 4-1 

S SJ . 

J 5 

S4J*> 

0 0 0 0 
O M O 

o o u 
o o 



o 

p 

0 

• a! 

X g 
1o 

0 4-1 
P O 

0 0 



I 



»d 

0 

0 

d 

0 

A 

o 

43 £ 
0 rH 
P rO 
H g 

rS 0 

01 

0 0 
5 o 
M 5 

o _ 
4-1 *0 
0 

0 0 
•3 s 
55 

25 

•H 

§ 0 
M 

&A 

Oi 0 
•H (0 
P > 

P P 
U O 
0 0 
M O 
M M 
O O 
U U 



oil ftO 

0 U O U O 0 o 
0 

£000000*00 

§£,0,0 ,0 £ *0 iC td 

0PPP gPP 0PP 

O rH 

0» 0> O* CP O Oi D'rQ 0» & 

S-S-S 

StJtJ 

OO0O'UO00O'0 

0 0 0 0 0 0 0 0 , 0 l 0 

WMWM > W W ,0 W W 



0 

0 

•H 

P 

•H 

$ 

s 

I 

w 

»d 

0 

p 

0 

0 

d 

s 1 

(0 



*„ 
0 c 
a 13 

o 

•r| 

d 



o 

•H 
P 
0 
0 
• P 



o p a rd 

0 0 0 

0 

oh g o 
O00O 
•h P£ P 
o 0 p 0 
g u 

H-rl 
0 rH rH 
N 0 0, 

H 0,0. 
0 0 
- _ O 
P Tj p 4H 

ga«° 

»D 0 
(og'd 
d 0 0 

o P 



0 

0 

rH 

U 



0 



0 

0 



•r| W 



a 



0 ft 

c p 



J>p 



4H 

o 

0 

0 



s 

0 

0 



0 

u 

d 

0 

0 

0 

0« 



0 

3 

•H 

a 



O *S 4H p 



0 



0 O 



OP 
P *H O 
04H d 
0 *H O 
4H O | 
0 0 

ft 0 



0 

0 

ft 

li 

si 
0 0 
•r| 



0 • p p 43 

ftti »d S »d 
0 0 0 0*0 
0 



0 

4H 
O 

0 

O 
•H 

■^4 



0 

0 

2 

I 



0 *o • 

•r| 0 »d 

M O 

0 0) rC 
P rO p 
O P 0 
0 g 
M 0» 

0 C P 
«G •H 0 
O 0 0 
0 p 
0 d 

0 O 0 
*H 0 ,0 

1 *3 43 
0 0 
p %-H 
0«d 

•d 0 p 

•r| *H 

O P 
P *H 4H 
O *H 
P 0 

Pi 0 
0 0 0 

_ ^ d 0 0 

0 A 0>H O 0 

0 p 0 0 M O 

0 ftO 
0) 0) D^P Qi 
0»0 C C 0 OO 
0*H*^*H 0 0 0 

•H >1^ >1 0 -H -H ,0 

P H *0 H M *D OP 

0 0| 0 Q| 0 0 *r| 

SS-g^SS.’g 



44 

0 



H 



0 

5 . 

0 A 
0 P 



8 

5 



• ••• •• ## 

< m U Q Hfe CD X 






0) 



o 




SHEET METAL WORKING EXPERIENCES LEVEL II 




232 



> 

H 

-M 

•H 

B 

o 



0 

c 

o 

•H 

& 

o 



•o 

0 

Id 

iH 

£ 

id 

■a 

i 



id 

•P 

l 

0) 

i 

0 

■P 

S’ 

•H 

c 

•H 

id 

■P 

u 

0 

Pi 

C 

0 

•H 

■P 

id 



o 

44 

G 

W 



id 

a 

o 



9 

u 



•• 

0) 

H 

■P 



•O 

S 

* 

s 



id 

■P 



e i 



© 

i 

IQ 



IQ 

0) 



C 

9 

■P 

M 

I 

8* 

I 

5 



id 

•§ 



*0 0 

c c 

•H O 
•H 

Id 

§• 
o 
o 
o 



■P 

g 

•H 

id 



_ 0 
O 4i 
id id 



ft 58 



•• 

<w 



•P 

O 

0) 



c 

0 

•H 

1 

c 

H 



1C 

C 

0 

•H 

•P 



0> 

G 



id 

i 



0 

H 

« 



id 



c 

o 

•H 

4-» 

id 

u 

•H 

44 

•H 

0 

G 8* 

•H P 

<P O 

B* 

9«d 

ofi 
o «0 
C 0) 

$ 
0) c 

iC 

+» to 
„ o 

fi *H 

•H 4J 

.to 

•O *H 
0 M 
O 0 
G +> 
0 0 

US 

M 

X o 

0 



c • 
o c 

•H Q 

4J *H 

I! 





G • 
. _ O G 

P ,G -H O 
4J +J *H 
44 Id 4J 
O G Pi Id 



0 



0 

0 0) «0 
& 0» 0 
0 0 > 

44 U 4i H _ 

O C G Q £ 0 

O'd'd’H c 

•H Id 10 *H o 
•P W^J -P 
0 U -H U -P C 
U O 03 O G *H 

i .s% s g>. 

0 G 0 0 U 
H 0 0 £ > 4-> 
0 *H +»H G 
O 4J 0 0 0 

G *H -H 0 44 > 

0 jG G 0» O G 41 
p Pi 9 0 -HQ 
0 4J 4J 0 
U U G U G 0 
0> Q 0 9 O G 

C3E 



X 0 0 
O 0» G 4i 

O GOG 
rl *H *H 

■P G 4J 

9 *H *H 

O 0 *0 »0 

• w G G 

4J © +> O 0 4J 

GH O G 
0 0 44 H 0 
EDO O>0 E 
>10 G O > 

O 0 *H *rl O 

»-1 0 0 0 H „ 

mmmm 



•<POOH Pi o S 3 H b « 



er|c 



233 



col 

0) 

•H 

4> 

•H 

> 

•H 

44 

£ 

4 4 

a 

1 

■p 

co 

»d 

© 

44 

m 

0) 

I 

CO 



! 

c u 

•H (I) 

44 
CO CO 
Q) £ 

•H pH • 

44 U © 

•H U 

C C *H 

3 0 > 

44 *H M 
M 44 © 

Q 10 CO 

&o 

OrH 44 
O O C 

fQ <D 

O' Id E 
C 44 •>) 

•H 0 

COH 
14 C Q| © 
© © E'O 
y co 
S3 0> w 

0 C © 44 
O-H 44 

C G 44 _ 

0 0 co B 

•H M4 o 
44 © U 

© H p 44 

E © 44 
M 44 (4 

0 © 44 © 
44 g 0* 
C 



•8 

U 

O 

C 

•H 




© M 
© O 



§i! 



t c 

5 s 

© AC 



43 

© *0 © 

O © © ^ 

c o >i d 

© 14 *H M rH 0 
© 43 O 44 44 © H 
C 44 G © 44 44 

$>0 JK 3 

S.C B ° 

nfl.88 

0 4J Mr) 



& © 
© © 
© -H 

B4J 

8, c 



©©Sot! 8 44 to 
C O 0(44 OH Q 0 
0(0 44 



,c 

O 44 H 
•H 44 W 
44 44 44 © O 
•H O 0 © 

U O 44 

© © C 44 44 
0( C © © 

© O - 0>H 

•H CD C 

O' 44 C -H O' © 

C©HC 
•H 0(44 © 

44 0 H 44 44 *0 *H *H 0*0 
•H O © © *H ©©44© 
& T* OH -H <0 © 

£ O > h! ^ 44 > > 



0 
© o 
© © 0 

© © 8 |j 

* 

© H C C 44 -H H -H C 

0(44 © H © 44 44 P 



• f • 

nufl 



W Pm 0 X 




INSTRUCTIONAL MATERIALS FOR SHEET METAL 



WVJ ' ^ 



i 

I 



B 

H 

& 



O 

o 

B 

s 

rH 

•r| 

EC 

£ 

§ 



I 

0 

,3 

0 

0 

M 

S 



0 P 

41 3 

jj I 1 

EH H 



& 
D1»H 
M 
0 
P 
P 
0 
m 



«a 

■3 

I 

P 

0 

0 

fi 



> 

H 



B 



■3 

O 



O 

0 

§ >i 

U P 
•H 0 

y o 

IS 



I 

m o 

O 0 
M 
ft 



I 



H 

P 0 

0 0 

•$ 6 

0 P 

II 

1o 

M 

fg» 

0*8 3 

■< Ip 



1.0 
o u 
0 0 
MM 
cum 



9* S. 

O a 

q! • 



a! 



*£° 

$ 



£ 



0 

0 

•r| 

p 



0 

Hi 

»o 

g 



B 



a- a 




A 

M 0 

0>.c 

ftp 

O 

44 
O O 
•H 

0 0 



2 



0 M 
U 0 
*H & 
0 PP 
M O 0 
0 0 > 

*t 

0 

P 0 P 
G 0 
0 0 0 

S P*0 






0 

o 

•H 

P 

0 

0 

ft 

1 

t) 

i 



0 



44 
M 

% _ 

§5 

0 P 

a w 

0 



H g 

H 0 
rH rH 

*! 



0 



*d 

rH 

m 

£ 

»d 

0 

p 

•H 

S 



1 ** 

0 *r5 

ft € 

5? 

MO 

ftCM 

% • 
>10 
M 0 
O 0 
0 O 
-C p 
P 

ft 
m *d 

> s 

o 

S *s 

II’ 8 

ft m m 



I 

I 

c! 

(0 

B 



I’S a 



ft 



0 

0 

5 

x 

m 

0 

3 

1 

m 

w 
■ • 



I 

o» o & 
GOG 
•H -H 
M 0 P 
G G 0 
P-H > 
O 0-H 
0H M 

0 0 



S 



6*2 wfc 

C 0 

0 0 0 <3 

M U 

0 0 o m 

> p M 



o 

o 



0 ft 



$ 



0 



G 

s u i* 

•nmnh 

ft O ftM 



5 

| 

0^ 

O 

P 



ft 



1 

0 » 

•H fi 

> -g 

B°8 

g 0 
O 0 

US 

2 . °* 

rG P 

O rH 

0 ft 0 
£ 0 P 
O 0 

’£'2 e 
ft g w m 



1i 

1 

44 

O 

C 

o 

•H 



i 

0 . 



l: 



rH 
.0 
P 
G 0 
HS 



5 

•H 

ft 



0 

3 

3 

O 

•r| 

ft 

0 

a 

H 



«3 

m 



§ a 

0 -H 
€ 



vo 

rH % 

M 
0 O 
■H rH 

_ O 
6 O 



•H 

ft 



M 

O 



M 

i 

£ 

0 

p 

0 

X 

0 

J3 

CO 



•H 

ft 



234 



a 

•r| 
rH 
•H • 

US' 



» 



rH 
0 
0 p 

M 0 
0 g 

O P 
0 1) • 

- 2> 

5 *0 <2 

•H 

ft 0 m 



•H 

ft 



235 




O 

8 

•H 



■§ 

O • 
U Q) 

a 8 

r 

rC £ 

CO 3 

ff 



I 

1 

?« 

. 0) 

§ S* 

M ft 
*W 

00 

•P 

•5 S * 

U CO 

M i> 

<X 



H 

0 


0 


% 


•g 1 


CO 


d 

rl 


6 § 


3 


3 

o> co 


L 


•ST 

•P ft 


f g 


s 

> • 




•H 0 

osz 

■P 


1 


0) 

1 


6 


1 

ft 




LEVEL I EXPERIENCES 
FIRST YEAR PROGRAM 

* 



* 




236 



H 



H 

44 

•H 

§ 



• 

CO 

H 

o 

0 

73 

C 

w 

£ 

£ 

(0 

H 

(0 

•H 

M 

d> 

1 

S' 

•H 

4 J 

$ 

u 



1 

A 

£ 

(0 
H 
d 
• *H 
M 
d> 

1 

•H 

1 

O 

U 

»8 

S 

+J 



•H 

*§ 

* 

o 

0) 

5 



d 

»§ 

•H 

> 

•H 

73 

c 

•H 

I 

c 

•H 

ft 

o 

H • 

S 

> • 
0 ) CO 
73 H 
O 
O O 
H +> 



• • 

$ 

•pi 

44 

O 




s 

t. 

£ 



€ 



**. 

b| 

3 

•H 

£ 

d 

M 

ji 

•H 

s 

s 



M 

O 

n 

g 

Of 

si 



d 



co 



G 

c 

•H 

s 

10 

3 



3 

01 

■Pi 

44 

CO 

O 

•H 

s 

3 



5 



co +> <d 
w Mm 
* o 

<u >i 

•• U O *0 
0) 0) id c 
C -H M -H 

•5 ft 3 # 

F , O 

•d c 

m to 

S°^t 5 

co co m 
CO OH ft 
■PH fi 
c 4-» h m 

•h co m o 

M *H 

ft u - u 
' d) d) 3 <D 
3 -P 0 

H OH 

A d 44 

• M (0 
duo m 
3,3 

ij ° 

TJ _ 

d 73 *H 44 

SS ^ 3 * 



■g 

d 

d» 

3 

ft ** 

44 -H 
O 44 
d H 
M 3 
mg «o 



•• 

CO 

3 



•H *■■■«* 

2 d» 
73 3 
d *h 
w 73 
•H 

•• *H 

CO 73 
H 

d *0 
e 3 
•h d 
o 

d> & 



m 

o 



d> 

3 




0) -H 
d»44 

73 o 

d) cd 
H m 
£ 44 

o A 

3 3 
^ CO 



3 
•H 

m s 
°H 
ft 

d) -H 
d»44 
73 rH 



d) 



.1 

■J2 



i 



d) 73 -H 
ft d> M 
O M d) 



CO 

0 

•H 

44 

d 

1 

d 

s 



d» 



d» 
3 
•H 

_ - d» d»44 

3 03 d o 

•H 3 *H -H d 
S-H 73 >t M 
H 2 H H +J 

ft«d > ft ,3 
ft d «h ft 3 
< w 73 «c CO 



03 




d M 
3 A 

u 

„ _ 44 
O 

O d) > M 
i3 CO d) 
d) M 44 
W «H d) 3 w 
d 73 73 d) 44 -H H 

o d h d d 

B &AAB 

» ■ 44 

_ M o> o> O'-h o> 

d> 3 3 3 £ " 

<*,Q*H*H’H- 
C0 -H 44 44 44 
M M 44 44 44 



I 

44 

3 

O 

s 

•H 

§ 

44 

£ 



3 

O 

•H 

44 

d 

3 

•H 



O 

o 




s s s 



3 

H 
© 44 
M 44 



8* 

3 

•H 

I 



d 

44 

i 

CO S' 

M *H 
d) 44 



£ 



.H 
d 
• -P 

I ® 

d 

CO 44 

M 0 ) 

o d) 

d ,3 

^ co 

££ 



•H 

H 

•H 

M 

*d 

•d 

3 

d 

^3 



H 

•H 

u 

•d 

Sh 

r3 H 

•H 

3 M 



d) O 3 3 3 H 3 
ft CO U OO^O 



03 O 



3 

•H h -t* 

• H > 73 

r W ' Bl (0 -H l>jr| 10 

H “rf,H ©^3 73 3 ,3 

d d d d) *h 

•H *H -H ftrH 73 M M 

h ... M M Sh 3 d) <u 

d) d> d) 44 H d 44 £ 

44 44 44 M ,3 d 

d d d h 73 g 

6 . E E H M 
^ ■ _ _ d 01 0) 01,3 
? * g> 2* w 3 3S 3 44 
3 JO 3 3 *H Q *H *H 
•H M *H *H CO 44 ftrH i5 
_ • 44 0 44 44 ft 3 H 

■H 4J M 44 -H 44 44 H 3 73 -H 73 

H303H333 O 3 M 3 

ftO 44 o ftu U co 21 d P d 



a 



H 



003 H 



General Information 



237 



0 

c 

o 

•H 

ft 

(0 

o 

•H 

ft 

•H 

U 

a 

m 



X • 

0 (0 
0 0 
ft P 
(0 

0 

rG D> 

ft c 

•H 
P ft 
G ft 
ft 3 >i 



X 
0 

10 • 
ft 0» 

c 

Q) "H • 

5 r* 

ft i I 0 
P (0 

P TJ • ft 
O 10 
•w di(D • a) 

M a uxfi 

0 -H (0 CQ 4J 

ft M (0 
(0 P Gift P 
•HOC O 

A H ,C 
O fflH -P 0 ,S4 *0 

y ,c *h +) w c 

Gift P P 0 (0 3 
Os "O O r) -P O 

0 o m p p 

ft £ O»0 Ui 



ft 

0 

ft 

0 

0 

o 

ft 



u h h 00 a si 
*H . C H G» P 4J P 5 W 
O ft O *H C ft 0 Oi TJ 
OO ft *H *H 0| p (0 

■p w«o«d' pffo0 

M H ft ft & ip ,3 
O»0OftO0Oft 
C 0 O 0 U 0 p 0 X Tl 



0 O 0 
•H H +> ? 

«P 
ft 

3 0 p a) 02 

o tj 0 p n *a £ 

m S £ o -h c o 

0 0 0 0 tO G 

■P rC rH Q) 

0 _rC H ft P 

•H Gift -H -H Ol £ 

P C H p ,Q ■ - 

0,-H 

P ft rH 

ft 0 W >0 H 0 

ft(l)H C-H 



- 5 . U H & £ C 0 

o b0uA0*H,G 
„ Pi ft 0 0 0 

P p 0 
0 > 

0 ft 0 

g 

•H 3 

0 O ,C 

« - ° 0 
C ft -H 

■H ft U ft >C 
ft m 0 0)^ 



0 



P ft 
P 0 0 



w ^ j^«| Qj • 

ft^ 0 0 ft X 0 O ft 0 
« ^•p^'0 ^p o ft^3 
Oi 0 D> V 

01 C g D» 01 C O' tJi O' C 
c -H . G C-H c C C 3 

•H O tJi-H -H O *H *H *H ft 
ft *H- C ft ft -H ft ft 4J 
■P*H O U ft U 0 00> 
U-P0 0U000G 

0 ft rH rH Id rl rH H M 

JSJH/?®®**®®©® 

W P^U WCQ ft W w COP 



8 



0 

0 

•H 

ft 

•H 

> 

•H 

ft 

O 



ft 

C 

>8 

3 

ft 

CC 

*0 

0 

ft 

i 

3 

1(1 



0 

0 



3 

<P 



CCQUQWftaaiHb 



>1 

§ 

0 
a 

o 

•H 

Olft 
C 0 
•HU 
C *H 
0 »P 
0 -H 

fi u 

«& 

C 0 
0 

H 
•H 0 
0 -H 
U P 
•H ft 
ft 0 
U 3 
0 *0 
P C 
ft*H 

0 O 
0 ft 

0 0 
*0 0 
0 H 
£ U 
•H 
0 «P 
^ P 

iri ® 

'O 

H IP 
3 O 

S 

^ C 
0 O 
*H 6 
0 4J W 
0 0 0 
•H 3 0 
•P TJ U 
•HOO 
> P P 
•H ft Pi 
ft 

0 0 0 
fe' 43 

0 • c 

•0 0 *H 
3 rH 
ft ^ ft 
0 -H 0 
0 -H 
rH 00 

HOW 
< ft 0 



JS 

O 

ft 

0 

t. 

&s 



0 

G 

•H 



0 

ft 

'O 

O 

ft 



0 
0 H 
H O 



*P H 
0 0 
<P 


3 


0 


Oi 


0 0 


G 


•H ft 


•H 


ft 


ft 


0 m 


ft 


•H P 


3 


P 3 
0 'O 


0 



»3 

ft 



ft 

O 

2 



0 » 0 
G# 
0 



0 4H 
O O 
O 

P 0 
ft 0 

H R 



o 

ft 



O H 
0 ft 
O 
•H 
£ 

O 

c 

O 

o 



0 

c 

•H 



X P 
O 0 
O ft _ 
ft 0 0 
0TJ 
_ ft rC 
GO (Oft 



0 

3 

o 

■H 

P 

0 

> 



t 

>• 
P 
O 
ft 

o 

- _ . 0 

C ft O -H Ip 
•H g ^ 0 
ft 0 -H 
ft ft 0 0 ft 
3 G «C H 0 
O -H ft 0 0 
P *H 

f o Oi»d p ft 

G 0 C 0 0- 
0 3 0 



ft 

0 

£ 



0»A , 0 
G 0 0 

•H OlH m-H 

£2 g ,§ g . 

3*H B -r! x; 

nt) 0ft o 

0 0 0 ft *H 
0 0 0 3 rC 

S « 0 o > 



< ffl o 



ASSEMBLY EXPERIENCES - - LEVEL I 



238 



H 

H 



P 

•H 

§ 



0 

0 

(0 



5 



mm 

o 



(0 

P 

P 

(0 

ft 



G 

•H 

G 

•H 

•5 



0 

H 

P 

•H 



O 

ERIC 



S* 

2 

0 



5 

t 



tJ 

& 



01 

G 

•H 

G 

•H 

O 



O 



>i 

P 

•H 



■9 



S' 

O 



I 



§ 

TJ 

> 

TJ 

G 

•r{ ' 



0 0 
,C P 
-P 0 
> 
G *H 
•H P 



ftTJ 
O G 
H 0 
0 

0 0 
TJ P 
Hi 

o o 

£m A 



i> 



•H 

P 

0 

0 



§ 



«• 

01 



n 

g 



0 

0 



t 



•H 

-P 

0 

H 



P 



•H 

G 






P 

O 



rl 

0 

G 

G 

0 



•• 0 
0 ,0 



•0 

0 * 

0 tj 0 

G 0 ,P 
0 

G O 
P 



G 0 

•H OiQ 


0 


6 P 


P 


P 0 


0 


0 0 P 


> 


P £ 


•H 


0 0 0 


P 


TJ P P 





OHM-1 
O0OO 
P ,Q 
44 p 
0 O MM 0 
JJ o JCt 

G P 



0 p 



• 0 

0 




• 0 g e tj 

G G G G 


G 


•• 


H G 0 


•H 


G 


,QTJ 


G 


0 


_ G TJ 0 


P 


•H 


0» 0 G N 


SI 


P 


G 0 *H • 


0 


0 


•H 0 0 #-* 




0 


TJ N 0 TJ 


H 


•H 


0 -H N TJ 0 


G 


0 0 H G 0 


S 


G 


0$^ 0 0 G 


*2 


1 




0 


0 


• 


> 


U 


< 



G 

0 



P 

i> 

•H 

P 



I 

P 

O 

0 



H TJ p 
0 > 0 



'-'0 0 
P M-t 
O MM 



0 _ 
A 

P'0 * 
•H 0 P 
>00 
iG > 

0 -H 
> 0 



iG 

0 0* 

H C/*+) I 

,0 0 0 0 X 
0 P H G O 
P >TJ O ,Q 
0 G 0 
G P 0 P * 
•r-p 0 £ 0 

TJ X I G 0 
0 O Em O |G 
w Q w G O 
0 0 G 

,G P 
•• * O £ 
rC ,G G 
O 0 P 
0 TJ 
M G 



P 



I 



0 A'g 



P 

O H 0 

0 H P 
•H O 

01 rG 0 
G ft 
•H TJ 
G * P 

0 fil 0 
P O TJ 
,G G G 

01 0 0 
•H P P 
EM £ 0 



0 

P 

H 

O 

fQ 



0 

H 

O 

O 

P 



P 

I 



5 

He 



& 



5 

•H 
£ >1 



>1 

H 

t 

0 

0 

0 

0 



G 

0 „ . . „ 

P 0 0 
£ p o e 

0 0 G 
0 M 0 

p 0 t) 

0i 0 G * 

G P * 0^ 

• *H <— P P 

p 0 ^: 0 ,2 
0 p o 0 g o 

> PC 44 0 p 
H 01 0 44 H 0 >0 
P -H p O H P G 



si 

P 0 
0 
0 



G 

0 



& 



G 

■H 



H 

0 

P 

i 



0 0 

G 
0 



0 

H 

O 

O 

P 



TJ 

C 

,8 



5 

He t* 

sl 

P 0 
0 0 
CM 0 
0 

• H 



0 

O 



0 rG 0 G 
> O p 0 
H G 0 
*m G g 0 
_ ft O 
01 G 01 01 G 

G TJ G P G TJ 
•H O *H mm *h o 

P P fi -H P P 

0 fto P 0 ft 

> G TJ > 

HOG H 



TJ Em ^ w 0^0«Pft 0«P 



< 



m 



o 



w 













239 



c 

o 

•rl 

p 

fO 



o 

p 

c 

H 

H 

(0 

G 

0 

a 

0 

CD 




p 


0 0 


0 P 




0 G 


0 , 


G 


0 


G 


0 


G P 


G 0 


P 


0 P 


0 P 




P .*H 


P _ 


'G 


_ 'O 


>0 


0 


'O 


»0 Q) 


0 


0 0 


0 0 


G 


0 p 


0 G 




G 


G „ 



JS 

o 

p 

s 

0 • H 

U 0 0 A 

0 .H P 
-Q 0 
P P 



0 0 
A G 
0 
O P 

4J 0 
0 
0 <4-1 



JS 



jS 

0 
0 P 
p 

0 
0 -p 
H 0 • 

o > 

O *H 0 
p G H 



p _ - 

O 0 O ^ 
0 0 0 0 
g 
u 



4 

•r-l 

a 

G 

O 

P 

»o 

0 

0 

G 

JS 

0 

p 

0 

c> 

o 

P 

•H 
P 
• 0 
> 
•H 

g 



p p — - 
0 0 0 0 
0 0 0 0 
(OGPOGG0G 
„0GHPGG0G 
o 0 O M O O 0 
o o o A- 0 o o o o 
.A 

O' D> CP O' O' 
GOG firt G G 0 
•H p *H *H 0 *H *H -P 
4-> P P'P P P 
0000 0.000 
0P00g0OP - 
G H H ' H. H G r-f 
0 0 4-10 0 00 
CO CO 0 CO CO ftW 



O' 

G 

•H 

P 

8 



0 0 
CO ft 



0 

0 

•H 

P 

*i> 

•H 

P 

■§ 

3 

CO 

»d 

0 

p 

0 

o, 

81 

3 



0 

0 



G 

P 



S’ 

i 

0 
G 
0 
*H 
0»P 
G 0 
•H 0 

C *rl 

0 P 

«& 
G 0 
0 

H 
rH 0 
0 *H 
0 G 

*rl P 
p 0 

05 

0 »G 
G G 
ft*H 

0 0 
0 P 

0 0 
C0 0) 

0 H 

JSti 

»o * 
h p 
G o 

1- 



t 


0 


2 

0 


G _ 
o »d 
G 0 


P 


0 -H 


P 


P P 


•rl 


• 0 -rl 



p 

o 



o P 



o 

& 

82 



(DO P W ft 



0 
•rl • 

0 P 0 
0 0 0 
•ri G 0 
P »0 0 
•rl 0 0 

> g u 
•H ft ft 
P 

0 0 0 

£ ~ 
0 • G 

*0 0 -H 

G rl 
PAP 

W-rl 0 
0 -rl 

H 0 0 
H Q 0 
4j ft 0 



0 G 


G A 0 


0 


0 P 


A 


A 0 P 


Is G P 


GOG 


P 


G P 0 


0 


. ft 
0 *0 


i 

0 


0 P 


0 


G P 0 


O' 



. . 'H 

G ftP 
0 0 -H G 
H A 0 
0 P W > 
0 0 G 'O 
P Q 0 0 

g -rl 0 
-P *ri 

0 0 »o 

rl iH 

o ^ 

G G 
0 

0 
G 



S' 

•H 

0 H 

£8 

Bp 

•H 

PA 



0 

0 

O' 



_ 0 G 0 
£ -H 0 P 
0 A P G 
G £ 0 0 
O 'Op 
W O' *0 
ft 0 0 

J§ *c 43 




* 

0 

P 

H 

s 



0 

8 

G 

0 

0 

0 

0 

0 

G 

■g 

•rl 

0 

P 

•H 

G 

0 

O' 0 
G 0 

•rl 0 

A > 

0 >8 
0 

W O' 
0 G 

0 -rl 

0 G 
M 0 
p 

>0 0 
G 0 
0 P 

tJ) 0 



G 

•rl 

iH 



0 



0 
P 

0 

0 *H 0' , rl 0 0 > 

P 0 *rl 0 0 G 
0 G 'O 'O P 0 _ 
0 p 0 0 0 0 'O 
G -rl 0 0 0 -H G 
ft 0 ft G p P 0 



ft 






o 

ERIC 



240 






I 




241 



3 

O 

•H 

Id 



■8 

G 

H 



rH 

2 
< 1) 
G 
m 



CD 



(0 0 



a 



0) 



L 



o 

ERIC 



CO 

0) 



p 

•H 

> 



P 

$ 



'S 

3 

p 

CO 



«d 

p 

IQ 

0 



g 



3 

CO 



■>1 

0 




0 


0 6 




P 


0 

0 




0 


H 3 




P 


3 0 




3 


44 -H 


0 


0 


0»P 


G 




3 0 


•H 


3 


•H O 
3 -H 


B 


P 


0 44 


0 


0 


0 -H 


P 


3 



a 

0 



0 



H 0 
0 *H 
O P 
•H p 
P 0 
O 3 

P’S 

P c 
fe’H 



0 o 

0 -P 



0 0 
*0 0 
0 H 
6 P 



JSti 

»d 10 
H m 
3 0 



J§ 

0 



& 0 
0 



0 

*d 



5 



G 
O 

•H • 
0 p 0 
0 0 0 
•H 3 0 
P*0 O 
•H 0 O 
> P P 

•H P4P4 
P 

0 0 0 
0 JG *H 

. fr* **5 

£ * 
0 • G 
•d 0 -H . 

3 d 
P ,0 P 
0 *H 0 
0 *H 
H 0 0 



0 

3 

0 



P 

P 

0 

3 

•H 



3 

0 

P 

0 

44 

44 

•H 

*d 



5 



0 

3 

o 

•H 

0 

3 

§ 

•r4 

•d 



0 

G 

0 



3 

0 

p 

0 

44 

44 

•H 

*d 



0 
G 

1 

*d 



I 



44 

o 



.5 

T* 



0 

■8 

O 



>1 

o 

0 

P 

3 

O 

O 

0 



0 

5 



•8 



9 



s 



p 

0 



3 

0 



*0 

I 



0 

•H 



0 

N-h 

OOP 
0 0 C4 

P P 0 

ft3 3 

O rH 

. 0*0fl 
Di>ifi0 
c 0 -H cn 
0 P >i3 
P 3 44 -H 
_ 3 0 -H *d 

0 O 0 P 0 

6 0 0 0 0 

0 X > M 



•H 

■o 



CO 






ASSEMBLY EXPERIENCES LEVEL I 



242 



> 

H 

■P 

•H 

§ 



0 

t 

0 

fa 

O' 

c 

•H 

H 

•H 

fa 

'O 

G 

(0 

* 

* 

•H 

ti 

I 

1 

(0 

S' 

e. 



H 

u 

* 

(0 

ti 

0 

0 1 

S’ 

•H 



•H 

H 



•• 

0)! 

H 

4J 

•H 

EH 



U 

% 

to 

ti 

& 

& 

•H 

H 

(0 

0 

■P 

* 

■P 

•H 

H 

•H 

! 

U 

I 

H 

{2 

P • 
*d w 

•H +» 
>~ 



rf 

*2 ^ 
c 

•rl 0 
rH 
0 *rl 

•O 

c c 

•H 0 

w 

0 § 

Iti 

o| 

H E 



$ 

mfm 

•P 

o 

0 

•I- 



a 

•H 

c 

s 

ti 



I 

* 



G 

0 

•H 

■P 

0 

O 

•H 

G 

P 



5 



0 




w 

O' 

•H 



G 

0 0 



G 

ti 

B 

£ 

G 

H 

H 

0 



G 

0 

0 



G P W 
•H 0 0* 
• MH O O' 
0 >iMH X ^ 
0 H -H 0 

•H n »0 
‘ E; 






i> 



G 

H 

P 

P 

P 



O ,Q 
0 



O' 




0 

0 0-H 
0 0 > 

0 

0 p 0 

1 CHOC 
0 -P *H 

p *h 'd 

0 0 P 0 P 
0 0 0 H 
O' P -P H O 
0 0 #-% G P 0 *H G 

S-gti tati""* 

P)>H "H g H # r| D^Tl W 
fa,G 0 0 MH G 0 H 
0 g U H 4J *H M 
00 O 0 f OrH 0 HJ 
CHE | C G -H 0 
rlO w U H 0 fa W g 



0 

•H 

P 

0 

I 

a 



a 



u 

•H 

MH 

•H 

U 

8 , 

0 

P 

,0 

MH 



0 

U 

•P 

> 

•8 



a 



G 
£ 

% 

0 
• fa 
0 0 
•P TJ 
P 

0 
0 
0 
O' G 
G 4J 

•H rG 

G O' 

O'H 
•H HJ ‘ • 

H »0 
0 0 0 
■P i 

P 0 P _ 
H O COH 
P MH ‘ “ 
faP 
O 0 

P fa 00 0 
fa HJ MH HJ 
fa 0 0 P 0 

* * 1 M 



£ 



O 

0 

HJ 



O' 

G 

•H 

fa 



H 

O 

P 

0 

& 

•H 

ti 



■ra 

0 

HJ 

ti 

HJ 
P 
£ 
• 0 



g|iC 



fa 

Sti 

&0 
0 HJ 



f 

ft 

fa 

0 



HJ 

0 0 0 
0 HJ HJ 
P 

°§U 

O' 0 O' G O' 
G O' P G O G 
•H G 0 *H -H -H 
HJ *H fa HJ -P HJ 
O fa 0 O 0 O 
0 g 0 P 0 
H 0 *0 H 0 rH 
OH G 0 fa0 
W O 0 *0 C W 



<m o 



X <1 m o 



W 



Suggested Student Activities 



243 



go 

id 

i 



(0 

C 

0 

•H 



0 >£ 
G id 
*H U 

§33 



© *H 

6 55 


£ 

rn 


*o B* 


9 


c go 


H 


id 


*H 


pH 

h id 


m 


id -H 


m 


0 u 

•H £ 


0 


£ (0 


(0 


o a 

id *0 


$ 


(h c 

ft'H 


0 

£ 



(o o 

id £ 

fl) to 
•0 a) 
id h 

g .s 
zt 

•d 
H 

K 

GO O 
•H 

(0 £ 

Q) O 
•H G _ 
4J<cg 

> 

•H 
£ 
goto 

13 ^ 

<D • C 
»d fl) -H 
G H 
£ £ £ 
C0-H (0 
(0 -H 
H 10 GO 



GO 

GO 

fl) 



0,1 



i 

MH fl) 

m o 



I 

o» 

c 

•H 

m 

(0 

a 

u 

(0 



(0 

0 ) 

u 

> 

•8 

§• 

•H 

•o 

H 

I 

C 

•H 



(0 

£ 

c 



J 



IQ £ 

H oe c 

£ M fl) "H 

£ fa£ £ 

•H -H 
.fcrH • GO 
H »0 fl) £ 

Ml*? 

ft id o c 
id <i) to id 0) 
u s fl) M 
o £ o fl) 

to To mh m m 

•H M O 4-1 ■ 

id c id rj 

•h > to «u 

C 44 fl) 

0. O' o> 
m c id c 
g> o ih £ -h 
c _ £ c c 



•H Ko TJ H 
fa £S Id 4 



& G 0 
Id 






o 

ERLC 



ASSEMBLING EXPERIENCES LEVEL I 



244 



41 

•H 

§ 



<0 

c 

0 

•H 

«P 

10 

t 



•d 

0) 

•p 

10 

H 

<0 

OS 

•d 

c 

10 

0> 

g 

•H 



<D 

(0 

3 

2 

& 

•H 

c 

•H 

10 



0 

ft 

c 

o 

•H 

Id 



£ 

H 



10 

c 

5 

fltf 

f 

8 



0) 

•H 

IH 



»d 

§ 

? 



0) 

(0 

<0 

10 

c 

•H 

<0 

<0 

•H 

«P 

•H 

C 

3 

•P 

P 

I 

ft 

0 

l 

s 

*s2 



(0 

>3 



*3 <0 

c c 

•H 0 
•H 
Q) -P 

fig, 

•P 0 
C 0 

( 3 ° 

U -P 
(0 (0 
H 
O 0) 
H P 



•H 

4J 

V 

0) 

•r“ 

8 



3 



§ 

u 

o 



•p 

I 

c 

0 

•H 

•P 

i 

£ 

c 

•H 

0» 

c 

•H 

c 

•H 

(0 

•P 

§ 



S 

0 

H 

•P 

8 



C • 
O G 
•H O 
•P iH 
CO 4-> 

ftg 
3 ft 



U 

U 

O 



<0 



C 

<U 



H -P 
ft G 



3 

O 

O 

0 



<i> 
jG <0 

t>£ 



c 

o 

•H 



G 

O 

■H 




i 

0 



•p «p 

<K <0 -P 

O C ft 
•H 3 
(0 U 



! 



«P _ 

C H 



0) 



<0 (0 
d» G 4 J 
GO G 
•H *H (I) 
C +» 6 
•H -H 

P *2 *2 

P C G 



V 

Q 

<U 



0 

is 

•H 



0) m »0 o 

e & q> 0 

Q> <0 > 

O *P H (1) 
c C OX2 . 

(0 <0 > C43 
c > > c +» 
O TS *0 H s 

•H (0 (0 -H 

•P <0 M 

(0 P *H p +» 

ooood 

O ^ ^ ? 0) ^ 

h 'd & > 

CO C fl) <0 P 

. Q) Id > 4 J 

„ (0 *H «P »H C 

O (0 -P U -P <0 O 0) 

O C -H -H <D M-C > 

_ (0 M-t H fl)£ C OiO £2>W 
g U O OHO i 0)0 (0 
»>i <0 C y >i(u ii+J O 
O CO *H -H O P H C P 
M<DQ)A*C0Hd)Q(03 
ft O' ft P >1 ft O ft > -P 

& g K 0 £ e a) ft'd <e 



0) -P 



•H O 



§ E § §» d <u e 



c 

0 

•H 

c 

•3 



CO 

8 

I 



<D<D<D<D<DP<D<D<U<D<D<D 



4* CQ O Q W ft O SC H b « 




Suggested Student Activities 



245 



£ 


O 


rC 


0 


4J 


•O 


• 


M 


C M 


O 


•H 0 




4 J 


O 


0 0 


•H 


0 3 




•H iH • 


0 t 


■P 0 0 


H 0 > 


•H O 


O C 


G G *H 


O -H 


P O > 


rG C 


4 J'H H 


O *H 


M 4 J 0 


0 0 



_ id co 
& o 0 -P 

Oi-H 4 J U 

o m g c cdH 

. »Q O O' M id 
g> id p -h +» c 
c iw >«c _ o 
•h . o s -H 
C «D H c 4 J 

M C @4 0) id -H 

8 
c 
o 
o 



(0 

a. 

44 

o 

4 J 

u 

id 

04 

(0 

id 



. . . . _ 0 ) 

Id S'D U • TO 

h id Dd io n 

o o id o id 
c . U 

0 M -H 



D» 

C d) 4 J 
•H 4 J 



G 

O 



•h m 

4 J 



«p 
O CO 



id id no o 4J 



n 

id 



I 



0 ) .. 
(d H ,C 4-1 

cd +) 

+» U 
O 0)4-1 0) 



C 44 G ,£« 
& 0 8 ,C 

w 0 ) O 4 o 
0) -H p4-H 
M 4-> Id ,0 



U -H 

o c 






o 

•H 0 ) 0 
fO o 
O 4 J -H 
•H 4-1 
44 44 44 Id M 
•H O O 



id 

!U 

0 



u 

o 



4 -> 44 

o u 



8 , H 



U 
0 0 
O 4 C 
0 O 
•H 
0 > 4 J 

c id 

•H 
4 J 
•H 

£ 



>4 

M 
4 J 
0 

_ o o 

? S’S'S 

M O |C G 
0 O -H 
O 4J 0) 10 

C C 
•h id id 



G 4 J 4 J 
(d fl) 

D> G ^ 

C -H DM 1 ) 
-H C G 4 J 



0 ) Id 
(0 G 
(0 O 

id -h 
4 J 



D> D> G D* 

C C O G D> 
■H *H *H *H C 



O4+) 0) -H 0 +) -P 4J ,C *H 
3 -H 4-> 4-> T) -H -H O ^O »D 
UWCQ-H WmC-Pld 
u r! & O -H '« 3 Id 0) 
0 >hP| 54 J>> 44 ?tf 



C PQUQ W Pm CDS 




LirJ /1 l 



N 






\ 

i 




• i 










LEVEL II EXPERIENCES 
SECOND YEAR PROGRAM 





ASSEMBLY EXPERIENCES - - LEVEL II 



246 



H 

a 

§ 



0 

H 

o 

o 

Eh 



I 

S 

(0 

•d 

§ 

x 

x 

-p 

£ 

w 

rH 

0 

•H 

P 

0 

■P 



O) 

c 

•H 

•P 

-P 

d 

o 



•d 

s 



5 

'S 

0 

H 

(0 

•H 

P 

0) 

-P 

I 

O) 

c 

•H 

-p 

£ 

0 

ip 

0 

>1 

-p 

•H 

rH 

•ri 

! 

U 

1 



(0 

•S 

•H 

> 

•H 

»d 

c 



i 



(0 



a 



c o 

•H O 
ft 4 ' 

<?p 

H 

?! 

** »d 

o c 

Eh d 



?! 

•H 

4» 

0 
0) 

1 

o 




•• 

§1 

•H 

g 

id 

ID 

PI 

H 

I 

0 



• • 

% 

•H 

g 

id 

0) 

pi 

?! 

•H 

4> 

id 

H 

S 

•H 

c 

ID 



N 

o 



§ 

g 



c 

o 

•H 

4> 

id 

o 

•H 

c 

.-.a 



o 

u 



0 

p 

id 



0 4> 0 Q) 
w PC 

0 i*43 

•• O O O 

<u a) id id 
c -h p g 
•H Pid 

<u 15 Jo ^ 

■P Q ■ O 

0 ? *d +» 

*d ‘C 
4+0 0 

o o ■ 4> • 

44 «C P H 
0 0 S id 
CO O H “ PrH 
4> H C P 
C 4» -H 44 ID 
•H 0 44 O 4> 
P’H- id 
PiP * P g 
0 0 c 0 

C -P O 44 41 

h o -h so 
43 id 4> 3 
p id fid 

p c 



o id 
C43 
•H ° 
*0 __ 
id »d 



0 »d -h 

ftp* 

o P 

•h »d 



a) c 4i d c 
x id o &id 



ra 

0 

•H 

1 

| 

$ 



^ m 
43 d 
00 
C *H 

a n 

Pi Id 

> 

.P-- 

043 



2* % 

C O) 

id c 
jd • *h • 

»d^.»d^ 

id o»«d O' 

w c 0 c 

•H ^ *H 

0 »d *d 
C -H 0 -H 
O > H > 
•H -H 0 -H 

+»»d g»d 
O -H 

0 -o * 
p o» 0 cn 
h fid c 

•H *H 
.44 &HM+ >i 
OH OH 
Pi Pi 
0 *H 0 -H 
0»44 D^-P 

d h d h 



0 a 0 



1 

x 



i 



J * 

D» C O) 
C4! C 

•H *H 
0)4> 0»4» 
COCO 
•H 0 *H 0 
■PiH P 
H +J H 

9*5 9*5 
Pid Pid 
<to<! oi 



m 



oi c 

O H 
•H 0 

"43 c I -p +3 

+J *rt P C -H 

•g i *8 * 

o * 0 

* O 0 
O P P 0 
O * 0 0 -H 

•p 0 d p p 

MH-H -H 0 
0 > 

+> OH 

d o) *d 

o 



ra 

rH 
0 
01 

. . _ -H 

P'44 43 



p 
D* O 
C 

•H 0 

> 1 H 



O 0 O 44 O 

W S 

44 

« «> o 
0 01 c 

P 44 -H 01 
0 C 44 
d.H 44 



d» 

c 

•H 

Pi O 

• Pi • 4 J 

43 0 W *d 
O 44 C Pi 0 
C O 0 *43 
0 O H 4J 0 09 
44 44 H -H 
0 0 O C 
_ H p (C *H 

n°*%$ 
c o> 0 P 

•H C 0 0 41 
44 *H rH P 
Pi*P 44 0 43 Pi 
0 d 44 43 44 0 



O 

44 



2 

•§ 

01 



0 
• 44 



C 

•H 



U 



d 44 
__ o 0 0 
d> o> 

C C 0 0)0 
HHHI 3 0 
44 > 1*0 h d 
h Pi , d 
Pi’d Pi O 



S’ 

H 

> 



*d 
• 0 

0 043 0 

•h <d 0 
»d 0 -h ,c 

*25 5 

tS* 4 * 

V B m 
•H H O • H 

£ 0 p »d 0 

C MH 0 -H 
XU 0 p 
O 0 0 P 0 

0 -H H 43 44 
44 X *0 44 0 
00 B 
0 >H 

c 0 0> 

H c C 
> P-H 
0 44 



O) 0 

c 0 

• *h d 

0 44 *d 

H 44 o 



44 44 



0 d tfo d Ko PiC0p0OdP0Xd 
P 9 W 0 PiO 44 £ < 0 Eh p|| 3 fi 43 V Piff 0 u 



• • 



* 

• o 
P 0 
0 43 
H 

•S? 

43 C 
•H 0 
C 43 

0 0 
55 

‘Sit 

H rH 
0 0 
•H *H 
P P 
0 0 

44 44 
0 0 
B B 

O) O) 

c c 

•H *H 

• 44 44 • 

* 44 44 > 

0 d d 0 
0 u u 0 



• • 



« O Q H IP o a H b X 







247 



c 

o 

■H 

P 

(0 



o 

m 

c 

H 

H 

8 

§ 

0 

o 



(0 

2 

(0 



O' 

c 

■H 

p 

p 

3 



• 

Ad 

0 

(0 

p 



Ad 

0 

• (0 
0 ** 
p ,8 



0) -Hfl) >1+) H 

rG • P rC • P O' 
P x 0 P Ad P O 
- . 0 p 0 O O P 
O>ip00p0.p44 
. H O -P go+r O' 
S fl*H 44 O' 0 C 

pO 044 0CH-H 

P .CrCOrCrC-HO-P 





as 

s may 


44 






H G 
,3 0 
44 -H 


O 

0 


i 

t 




0»P 


o 




G 0 


•H 


• 




•H O 


P 


*, 


• 


G -H 


0 


H • 


0 44 


H 


« 


0 


0 H 


P 


• 


■H 0 


6 O 
0 


0 


r 


P 0 


p 




0 P 


•O ft 


O 




4J 

0 *0 


G 0 
0 

H 


0 

IS 




0 p 


H 0 


A 




44 0 


0 -H 


T> 




O P P 


O P 




O 


•H p 


•o 




0 0 44 
ftrG 


P 0 
O 3 


s 





44 W O -P 
. H G 
►HO 0 P 
DONO 



o -p ' d o -p 
p p o 
o o 
o p 



p 

o 



0 P ft 0) 

O 3 M 

AftftOtUO^&S 

0P00P-.H-H00O 

TJ 0 P P Pt 

G ,C O' 0 
0000G0O000 
rC P P -H p p P p P 
,c (d(d r Otd(d r G(C(d 
O' P *H -H P -H *H P *H -H 
C’HPPOPP PP 
ft H ft ft 
A OOOOOtOOO 
0.0PP0PPCPP 
gH ft ft ft ft P ft ft 
^(Oftftoftftoftft 
•P 00H00P00 
O' 0) ■ O X 

G 6 O' 0' r C O' O' 0 O' O' 

*ri . fi B . fl C . C C 

O 0»-H -H O'H -H O'-H -H 
■H Gpp GPP GPP 
P -H o O -H o O -H u, O 
OP00ft00p 0 0 
p P H H ftH H P H H 
P3000 0 0300 
ftOWCQEHWCQUCQCQ 



rtJfflUQWftOfflHb 



(01 

0 



p 

O 



c 

0 

3 

w 

»0 

0 

p 

0 

0 

0 

§ 

W 



0 'O 
p G 
ft’H 

0 O 

0 P 

0 0 
'O 0 
0 H 

g .3 

Jiti 

*0 *° 

H 44 
3 O 
O 

rG G 
0 O 

•H • 
0 P 0 
0 0 0 
•H 3 0 
P TJ O 



H 2 



2 



•H ft ft 
P 

O 0 0 
0 rG *H 
■P rG 

£ 

0 • G 
•O 0 -H 
3 H 
P AP 
0 H 0 
0 -H * 
H 0 0 
H O 0 
< ft 0 



0 

N 

•H 

0 

• 0 

0 rG 

g* 



0 

G 

H 



•H 

o 

•rl P 
44 0 
■H +» 
O 0 
0 »0 



& 

v 

O 

p 



O 

p 



■8 

S 



0 

i* 

•H 
P 

ft • 
0 aT 0 
3 o 
pH 0 
3 tG *H 

0 ^ft 
O' 

'S>CAd 

G vj p 

* 5 . *2 9 

>i 0 £ 
0 0 
P$ 0 

<(& 



O 

ERIC 



ASSEMBLY EXPERIENCES LEVEL II 



248 



i ’ 



H 

H 

-P 

•H 

ID 



• 

(0 

H 

O 

O 

Eh 



I 

B 

5 

is 

(0 



Q> 

H 

P 



P 



P H 



(0 



•H 

P 

0 
0) 

1 



§ 

•H 

g 

(0 

0 ) 



a; 

•8 

2 



a 

•H 

C 

p 

(D 

<D 



% 

•H 

P 

Id 

H 

P 

•H 

C 

(0 

X 

u 

o 



G 

0 

•H 

P 

to 

u 

•H 

c 

3 



o 

u 



cn 

c 

•rS 

p 

id 

p 

D» 

c 

•H 

•s 

p 

G 

*H 




(DCS) 
ft (0 A 



W 

0 

•H 



I 

as 




w o» 

c c 

O H 

■H >i 
P H 

g ft 
cd »H 

p p 

P h 

V. 

£ 

t? c 

TJ *H 
0) P 
|H U 

OP • 
C 4 J^s 

5? 

3 c 

(0 W’H 

■ 

O' 't! 

c 0» > 

•H C-H 
>i-h *b 
H , b 
ft'O *o 

ft Id G 
•< — rd 






% • -p 

*» < 1 )~ 3 
(DPP 



t 

P 

id 

5 

d 



S3 H ft 0) 
P Q O ^ 



^PlOll) 
id 

- w 3 ^ 

(D H tf W 
CQ 



& 




<D id cd p to 



G G H 

sslll 

£ O 
O H 





P £ 





G 

O 

(O -rt 

P P 
0) td 

p u 

P -H 
<D P 
H -H 

P S5 
§•8 
C 

(d P 

o 

UJ p 

ifo 



a 



t 

u 



. p - 

to (d p _ „ ... 

g-^u • g& 

w % • 

(0 01 tr>H 

P P C G Id 

,C P Cfl O <D -H -HP 

£3 »0 G • ft 0) 

c p -h a) «h er- o> g 6 

<D P >iH > -H G Id 

Oldp-HH-H+Jfi 

W J P «0 *C H (Q o 



W ft 




■EMU 




General Information 





0 


H 
H P 


H 

•rl 


9 

P 




P 


3 © 
P 0 


4 ft 


© 




P 


0 »H 


ft 






© P 

H -rl 


8 * 


© 


• 


H 


© O 


H 


©» 


P 


© © 


© 


P 


c 


•0 


© ft 


> 


0 


H 


g © 


© 


A 


© 


•o 


© 


3 


© 


•0 H 


0 


P 


1© 


© © 


0 


•rl 


• 1 




© H 


P 


4 J 


E >1^ 


A 


M 




w 


OH © 


P 


Hp 


© 


H 


M © © 


■H 


© © 


O 


(. 

r-« 



to *d 




p .. 

© 

'O 3 © • 

© &AM 

> © p © 

Q _ 10 

E M p _ 

© 3 O © © 
M O P © A 

bch£d)o 

© © O © p 

0 ) 0 ) O M - H 

o n w 

lu 3 Lt 

Q) W 0 > 0 ) 

> © © M P p 

© »© h ov o +) 
a .. Mi . d 
0> id e >ih 
n chidjj 
M H P ,© H 
~ CO 



u 

o 



M A 
3300 W\ 
rQ P P P 0) *0 

© © o © 

P P H H © (0 
H H M M © 
ft ft M 
©©ope© 

S 8 ||sf 

O O © © 0 »© 

P p © 

D» 0 ?H & 
0 > B> C © N C 
C C H -H H H 
•H “H 4) 4) G 4) 
A A O O 0» O 

0.0 © © o © 

© © H H OH 

&£ mw&§l 



< pq U Q W ft 



© 

© 

H 

P 

•H 

$ 

I 

Is 

•8 

3 

•p 

to 

*0 

© 

w 

© 

g 

§ 

to 



■r| ip 

P. © 

8 ^ 

M o 
ftp 

© © 

© © 

H 
© O 
•O H 

gtJ 
B s 

.Sm 

h a 

3 o 

OH 
,3 p 

wo© 

*5 0 
© ro 

© o 

H M 
P ft 

H © 
► © H 

•H.G.C 

tt-* 4 * 

It c 

• H 

P © 

8312 

* *© H H 
© © 
© © 
0(0 
ft 

H >1 
H © © 
< © g 



© 

© 



O 

ft 



3 

© 



© 
• H 
W ft 



© 

0 
H 
© 

1 

•O 



S 1 

M 

O 

© 

© 

§ 



o 

H 
P © 



•rl 

O 

© 



§ 

H 



ftp 
6 ? © 



u 



o 

p ft 
o* 

0 » 



© 

f 

) 

o 

n 

p 

© 

© 

H 



© 

I 

o 

• p 
© 



5 

2 -S si 

© ftp M 

+ ’i” 8 * 

H P P 3 
© © OH 
P A 
© 0 ? © 
g © © © 
H 3 

0 ) O 0 » 

M O P '0 
.© © © 
H M © © 

ft ft H $$ 



• • 

< m 



u 



er|c 





ASSEMBLY EXPERIENCES LEVEL II 



250 



* 



© 

W 

to 

< 

C 

T* 

to 

t 

id 

ft 

? 

•H 

C 

•H 



J? 

- 

— i • 

to 

„ 4 ) 
ID P 
to id 

2 ft 

0 >i 

C P 
•h td 

-p 
to G 

tJi 

ftH 

c o 

•H 0 

’ c 

•H D» 
O G 
■n-H 
4) 
c td 
•h e 

>i >i 

$* 
H »0 



ID _ 
3 43 
»0 +) 



* 



•O \ 
•G •* 

•H 10 

G 

o) © 

£ 

•H 

ft£ 

O 0 
Hrl 
© H 
>0 
0) M4 

•d 

ID 
0 43 
H 44 



•• 



I 

I 

U 

0) 

1- 

€ 





•HC . 


H 


A © 


H . 


*3 


H 


ft © 




© © 


44 


o > 


•H 


•H ' 


C 


© © . 


ft ;v t ,.;v 


43 © 




41 i 


.Xo f 

u 


. - rH © 



§ 

•H 

g 

td 

<u 



* 

u 

I 



!• 

■01 



td 

0) 



J 

T 

44 

n 

I 

c 

id 



u 

0 



1 

1 



5 jj $ 

gJSYo 

G • 14) 

•H O D> 

£ 44 G to 

© © § t5 

4) O Id 5 

© © P ft 
•d 44 »G 
U . H 
O d Sf-H 

•p to © id 

•H 4J 

10 > © 

•p /d - «d 

g ©*d 

•h m ©tp 
P 3*0 Q 
ft ■ o 
© ©H ft 
3 (Q fe*H 
H \ N 43 
A O © CO 
. -P G 
0» *0 
G © td -H . 
•H > © 44 *© 
*0 *H r O © © 
fl) w flrl -P 

2*3 8 8 



•t 

G 

© 



P 

3 

© 

© 

i 




G 

© 

•P * 

43 © 
0»© 
•H > 
© -H 
3 C © 

© 

44 43 
0«0 

© 

© 

0> 0» 
^ G 
•H 

•H 



© 

•g 



tt 

© 

o 

•H 

4) 

| 

8 



§ e 

* 0 
D »44 
G 

>i§ 

d.3 

5<p 
<1 > 



•• <** 

«d © 

'd J -h •• 

© 4) © P 

•d © id o 
g g P 44 

5 0> © >» 

G r-l 

St 
© +» © 
o © © © 

44 H £ © 

O © 

© *3 

© © *H H 
U 4) O © 

© © © 44 
44 -H © 

p p p e 

3 ft o 

W Sh 

d» ft © • • © © 

G ft O d» 0> O © 0> 
•H©*rtGCdtOGC©4).*H© 

© 43 © 44 *G -H ft-H H -H 3 © © *H © 
© 4) 43 4» C X •PH©i-iPP©4J 



§• 



43 N 

3 S* 1 8 
SS'S* 




© 



p 

I 

ft 
p 
£ 
c 
& 

p >1 © . 

ft4J 4) >i»d 
© -H “ 

© 

DtG ... 

c © o> w 
• •h »d g 



I © 
G £ > 
•H © -H 
© © 
>i© © 

H © 43 

*§ © © 
© 43 
© 4J <w 

© o 

© O 
+> © 
_ H TJ C 
O O © © O 
4) O *d 4) -H 
4 » G © +) 
© . O *H © 
> *d 43 P U 



Jl 

s 

© 

8 
© © 



• H 



H G ft-H 
© © H O »W 
© 43 © P *H 



p *d 
.ftc 



© G © 4 J 



ft U 
© 



H*HO©Q^|0©*H©'dftft©© 
U fr’-’lO.QSS-P Oft43< © W |G £ 



d*43 tn ^ Di P 
G 44 G G © 

*H *H *d -H C 
C © >1 © ft G 
© 44 H id £ © 

© © ftG © £ >1 

H -H ft O H H 
O Pud ,00 ©43 



G 

© 



ft 



a 



« 



ip 



o s 



t 

H 



ERIC 





251 



0> 

c 

>i 

ol 

ft 

0 

•rt 

*0 

© 

© 

0 



09 

rH 

O 

O 

■P 

»d 



8 . 

4i 

(0 

0) 

u 

> 

*8 



>4 

I 

© 

(0 

© 

(0 

P 

O 



c 

o 

•H 

*$ 



o 

44 

0 

H 

rH 

(0 

a! 

S 

CD 



i 

ra 

id 

0) 



44 £ q 

T> 0 
w 



_ *d 

t< a 8 

•rt >i^ C O 
QiH *0 -rt +» 

g 1 1 S §> a 
_ > h # « -h +» 

.A -rt O © 6 H 0 
© W Id 

&> 0) o> © 0> 

0.0 0_ 0 0 
*H u *h nc$ -H w Cn rQ 

S © >0) 0 J3 b 
Q *0 O»,0 *rt 0) 
© © E 0 *H -P -P » 

tfSOaiiSS 






■* 

•rt 

© 

© 

f 



» 


1 

© 


>4 




O 


© 




•H 


© E 




41 


© 


•0 


•H 


© 


© 


O ; 


d G 


•0 




0 0 


0 


04 


44 *rl 


O 


© 


0>«P 


M 




0 © 




© 


•H O 


H 


' • ' JB 


0 -H 



O 


© 


41 


•P 




© 


■P 


E 


0 




! 


© 


10 


04 


Hi 


•H 

.0 


P 


0 * 


O 


© 


41 



>0 

© 

© 

0 

JS 



s 

© 



>1 

8 

04 
© 

u 

o 

© 

H 

o 
o 

•p 
»d 

5 

,0 

© 

•P 
© 

•H 

o 

a . 8:8 

© 0 © u 
o © 

tyt-H CP 



>04 0 
• © -rt -rt 

©•00 
•P _ O* 0 

^ c »® © 

> -rt 0 O 
•rt 0 *rt 0» © 
© 04 040 P 

js§-a* 

*U H rH *H >4 

© ,0 0 E +5 

© o © © 44 
4J -p -P -P © 
© © © © 
•rH CP*H *H 
P 0 P P P 

04-rl 



>4 



© 
© 
© 
© 

I 

i 

I 

p 

& 

© 
-P 
P 

© S 4 






© © 

££*111 

- <^. d>oib 10 

0 -P 0 >1 0 O *H 44 

•rt © "iH rH *rt iH O O 

•P U -P JQ -P -P *H _ 
o*h Ob o o «P © 

© H © © © © O 0 

H 04 H © H H © O H 

© 04 © © © © P -H © 

CO © W © WJ W Oi -P CO 



0> 

0 

•H 

•P 

8 



m 



• • • 
U Q W 



Pm 



© 

© 



> 

•H 

I 

•P 

0 

•§ 

0 

•P 

IQ 

•0 

© 

■P 

© 

§ 

5 



© 44 

© -rt 

■s S* 

© 

H 
rH © 

© *H 

U P 

•rt 4-> 

4J © 

J S 

04 -S 

© O 

© -P 

© © 

•d © 

CD H 

E U 

•H 
© 4J 
fi P 

*0 10 
Me 

© O 
•H 
W +» © 
© O 

3 «S 

3 8 8 

•rt 04 04 
•p 

o © © 

© • 0 
*0 © *rt 
0 H 
-P ,0 +> 
W-H W 
© -rt 
H © © 
© 

< ' 



© 

© 

U 



P 

H 

© 

•P 

I 

44 

O 

© 

04 

•H 

P 

-P 

© 

© 

N 

•H 

© 

’S 

<s 

© 

+» 

© 

0 

O 

© 

!> 



§ 

8* 

•H 

W 

•0 

W 

§ 

•ri 

H 

8 

•H 



© 

rH 

O 

ti 

© 

P 

© 

44 

41 

•H 

•0 

41 

O 

© 

© 



© 

04 

•HI 

•w 
0 
O 
•H • 
-P 
© 
rH 

8 

© 

4> 

P 

8. 

© 

0 

•H 



© 

•P 

© 



© © w «d 

© 0 04 

GMttM 

© 4J iH -P 
CP jJ © © 
4J 0 O 4 J 

0 © © -P 0 

© M © «H 
P +»44 © P 
© W © +) ft 
44 © 

44 0 © 0 0 
•H © ^3 OH 
•O © 4J ■ A 

fG © 

CMQ Di > D> 
0 0 -H 0 

•H P *H W »H 
■P -H +» © «0 
© © W A © 
© A ®*0 © 
EH -P EH © C4 



0) 






ERiC 




ASSEMBLY EXPERIENCES - - LEVEL II 






> 

H 



§ 




ERJC 



c 

o 

•H 

CO 

•H 

O 

B 

a 

D» 

S3 



■ C 

•rl 

>1 

■P 

•H 

r-t 

•H « 

Is 

AO 
I® -H 
V (0 

si 

ss 

U-rt 

•H 

> u 

*5 ifi 

£1 O 

•H 

»U 

0 S3 

43 Oi 
S3 S3 

A S3 
O 10 

iH (0 
0) 0) 

> g 
0) 

n c 

a> 









‘ . 


>1 




*2 


13 




O 




S3 - 


S3 




id 


TJ 


id 


Id 


I. 


y 


flJ 


10 co 


C> 


M 

0 


p 

u 


•• 


S3 S3 


CO S3 


44 


o 


0)^3 


O -H 


H *H 




id 


C CO 


•H >i 


td J>i.. 


(0 





01 

£ 

T 

£ 

It 

<D 



£ 

d) 



•• 

S3 

O 

•H 

•P 

(0 

O 

•H 

S3 

3 



5 



•P H 

■8*- 
P -p 
44 H 

o ® 
0) 

o> c 

13 -H 
<U -P 
iH U 

§2 

SS 

3 
(0 



(0 



g H 
*H A 
O *H 
0) 4J 
13 H 

■s e 

$f 

U-H 

<j) 4J 

rHU 

£ J° 

O U 

H 

to w 



c 

o 



(4 

o 



•H 44 
(0 



0) O 
g 0) 
•h .ss 
*o o 



Q 



o 

•p 



o>o u 



Wi 

0 

1 

I 

i 



it 

S3 O 
S3 *H 

CO 

0» S3 
S3 Q) 

*+• i4 g 

O* * 0» CO ^ 0>4J -H 
C tJ> S3 S3 0» S3 Id U 
•H S3 *H *H S3 *H «H . 
SH-H 13 >»>h 032 
HOrlrjO-H U ? 

AU > A 43 > H O 

A <d -h A c® *H Id S3 
rti W |Q 4* w IQ O 5 



t 

m 



u 



(0 

S3 

O 

•HI 

no - co 
S3 P fit "O • 
0) O -P • Id <D 
g *H A#-s 0) 0» 
•H GO) O Si id 
13 13 0»^3 0> 

__ (0 +» 
o»«H 0) 0» U 
S3 fl) *0 ■ 44 (0 
•H > -H P O 0) 
M O « 0) P 
O.Q H M^3 
0) I 3 ID $<P 
<S3 Eh O ©A 
O 44 1 id 
(ji % 3 

•d Cfl) « S3 (13 
S3 *4 U 13 ' -P 
Id 13 *H Id t3»*H 
•H CO Q) S3 1$ 
Dlrl S3 P *H 
S3 CO *H (C S3 (C 
•H-^ -PH O 
P * E S3 
53 •• P Jfc P *H 

SSSSSn 

itn&t 



S3 

O 

•H 

4J 

Id 



-8 

S3 



id 

p 

<d 

S3 

CD 

0 



252 



■p 

§ 

; i 

8 

to 

id 

, H 

(!) 
-P 
• 10 
(^ P 
CO 53 
id o 
■P o 
id 

0} 

.S3 P 
-P O 
4-5 
P 

0 0> 
44 S3 

•H 
4-» iH 
S3 13 
0) S3 

1 <0 

4J +> 
CO G 
S3 (1) 
•H g 

<D P 
4J 4J 
Id CO 
•H S3 
P -H 
A 

O ID 
P 

Ad 
A co 
id 

• Co 
C0 S3 
S3 *H 
•H O 
•P *H 
U -P 
JO 

rH Id 

ID P 
10 A 



< m 



n < 



m 



■ •••*= 




to 



10 

ft 

•H 

+» 

•i“f 

> 

•H 

•P 

O 



•P 

§ 

•d 

3 

4 J 

W 

»d 

4 ) 

•P 

CO 

$ 

fll 

w 



10 

«H 

3 



>* 

i 

CO 

s 

.. o 

44 -H 
&»+> 
8 <0 
•H O 
8 -H 
10 44 
ft -rt 

5® 

«•& 



s 



H 
H 3 
.10 -H 
O M 
H 4 J 
4* W 
0 3 

ft *2 
M 3 
P)*H 

to o 

3 -p 

0) CO 

•d 4) 

(0 H 

e H 

•H 
ft -P 

ig 

'd 

h 44 
§° 
•gf 

•H • 

IIUJ IQ 
4) Oft 
•H 3 ft 

> 8 8 
•jffto, 

0 4) W 

4) « 3 
«d 4) *H 
3 H 
P ,3 «P 

CO *rl 10 
W-H 
H CO (0 

to 

3 



*8 

- *H •HQ) 

» -H 
ft * *0 44 
H CO 4 ) -H 4 ) 
01101) X! 

0) 3 ft ftC 
,3 H 4 ) 4 ) 

•p »d m «d o» 

.ft ,3 *H 3 

d® <p *h 
3 M ft* 
T* ft M O 
M -P N 10 4 ) 
3 *H ,3 
ft 4 ) CO CO O 
ft U U 

O ft CO ft *0 
= JW 3 ft 3 
•d 44 O E ft 
ft H *H ft 
ft *d U g CO 
ft 4 J 
«0 -P ><03 
ft *H _ 
3 *0 il 
Oft A 
ft ft ^ ft ft 

0 ft *0^ H 

Hs** 

ttu 



u 

ft 

4 ) 



ft 

u 

ft 




J 3 

sw 

ft H (0 
44 CO ft 
44 -P 3 _ 

*d O S *8 ft 

ft ft 41 10 -H tj 
£30 Oft® 
«p *p *p ft 
U 8 
CO $ ft 
■P 0 £ 
8 8 <P 
•H X 
8 3,3 
0( 3 jj 
ft ft ft ft -H 
3 d» ? 

QiU+Jrl 8 
8 ft :| Q *H 3 
*H ip 0> -P 0 
O ft 8 d»ft H 
•rt g *H 3 H CO 
•P p* H 3 3 
O U O •d 0 ft 
ft 0 ft ft HE 
M i ft 10 -H 

0* So «o *d 



m 00 







erJc 



p 

•H 

§ 



o 



rv 



0 

ERIC 



w 

G 


O 


•0 


•H 


c 


P 


0 


0 


ft 


D» 


3 


G 


O 


•H 


S 


H 

•9 


IS 


B 

0 


0 


W 


p 


0 


0 


0 


H 




0 


G 


« 


•rl 


»d . 


0 


c 


0 


0 


•H 



S 3 

o 

•H 

P 

10 

o 

•H 

•H 



(0 



• a 

G D* 
0 . 


• 


•H M 


G • 


P 0 


0 C 


0 CM 


•H 0 


ft 


P -H 


3 *0 


0 p 


O 0 
0*0 


H 


0 0 


O 3 


0 


DO 


0 G 


0 D 


£ .. 


0 • 



P 

•H 

c- 

3 • 

P 

M 

1 

ft 

O 



c 

0 



p 

10 



i 



I 



.0 

CM 

c 

H 






0 

£ 

•H 

V 0 



10 

c 

0 

•H 

5 

p 



3 

o 



o 

o 



c 

•H 



0 

•H 

p 

01 
•H 
M 



•O 
<0 
• U 0 
(DPP 

H0)U 
•H (0 

u u 

0 <0 

&& 
o 







0 

& 0 O 
P |3 *H 

... PP 



G 

O 

■H 



(0 P 



O 53 ft (0 
•H 3 ft 



O 



3 

U 

O 

0 



P 

3 



5 



•g 

O 



•H 

(0 



<D 



(0 



C 

o 

•H 

is 



c 

•H 



C 

o 

-H 

4) P 

58 , 



O 

cm 

c 

•H 



a (0 
D» G P 
G O S3 
•H *H <D 
C P B 
•H *rl 

(0 TJ »d 
• M C C 

P0PO0POP 
G HI O G -H -H 
0 «M H0)^C 
t> O D> 0 g ft 3 

* cog, Si;S 



O 



(0 

4 )»a o 
D>0 O 
0 0 > 

»M U P H 0 
O G G 0,G 0) 

(0 (0 > P & 

G > > G P 

O f O 'D -H G 
i-f (0 (0 *H O 
p .0 Ai p 
0 M *H PPG 
O OT3 pfi-H 
0 ip 5 gj 
H 'D 6 

CO G (D <D M 

H 0 (0 ,G > P 

P r-l G 

W OO) 

0 cm > 

D> O G *W 



• (0 -rt 



(0 



(0 *H -H 



<D 

U 



•H O 



fHOigi^cOHDiQiOG 



G 

o 

P -H 



ft 4) D> O 0 G 



CO 

G 

fO 

£ 



P 

C 

•H 

0 



3 

O 

O 

o 



S’ 

•H 

G 






0 
o P 
0 0 



0 

I 



4 CQ O Q W ft o a H b « 



O 0 

frt u 



(;• 



P 

U 

0 



•9 

O 



Suggested Student Activities 



0 


M 


43 


0 


4> 


•0 


• 


U 


CM 


0 


•H 0 




4> 


c 


0 0 


•H 


0 0 




•H H • 


0 .'•* 


JJ O 0 




•h g 


6 c 


C G -H 


O *H 



0 

+> 

•H 

44 

O 

4J 

U 



E' & 




0 

«0 

* 



5n 

•H 

c 4J e 

10 -H 0 

tg . n 
0 »g w w 
o 0 (D (0 

c o 

0) M t* 0 
10*0 O 4> <0 

c CMH g43 

I &«.* 

_ U 0 0 
0 iH ,C 44 0) -H 

E <0 +> , U 4» 

H 4-> M M *H 
O 0 44 0 O G . . ^ 

'OM 4J 




. . © ® ® : _ 

*c o g«4J 

D -P-H 0 
•H 44 0 

44 IW 41 10 M 
•H 0 0 0 

O _ O +» 

a CO G 4J 4J 
C 0 0 

"•So,^ 

0>4J G *H 
C 0 -H C 




E H 
0 0 
0 G 
0 O 
10 -H 

i* 4 * 

0 a 

0 o 

ja 

M 

- - tJ*CP C 0'*^ 

» 0 e g o g o> 

C <14 *H *H >»4 SS 



“H 0,4* 0 i-3 0 4> 4> 4» 43 

4J d-H4J4» > g-H'H g gjg 
•H O 0 0 *H 0 0 G 4® 0 
i4 g *H -H M 0 -H -H 9 10 0 
£ 0>h3£4*>>4^£« 



* 



(QUO 



I » 

K Cm 






1256 



6 



3 




w 

*d 

rH 

0 

1 



• 

o 

d 

w 



cn 


• 

0 


ft 

W 


d 

•H 


o 


3 


•P 


w 


•H 


d 


rH 


ft 


■r| 


0 . 


54 


-P 


43 


ft 


0 


rH 



u 

£ 

Ti 

0 

•P 

•H 

a 

o 



d 

H 



•H 

ft 

•d 

H 

M 

£ 

*d 

0) 

•P 

•H 

§ 



• 

o 


0 

0 


' •- 

p 


• 

u 


• 

0 


d 


d 


d 


d 


ti 


H 


H 


H 


H 


H 


% 


% 


% 


% 


% 


W 


W 


w 


W 


W 


£ 


6 


£ 


£ 


£ 


rH 


rH 


H 


H 


H 


•H 


•rl 


•r| 


■r| 


■H 


ft 


ft 


ft 


ft 


ft 


*d 


• *d 


»d 


43 


*d 


rH 


H 


H 


H 


H 


54 


54 


54 


54 


54. 


0 


0 


0 


0 


0 


S 


& 


s 


£ 


£ 


*d 


*d 


*d 


«d 


•d 


0 


0 


0 


0 


0 


•P 


•P 


•P 


jj 


44 


■H 


■H 


■r| 


■r| 


•r| 


d 


d 


d 


ti 


d 


ft 


O 


& 


ft 


Id 



44 

0 

1 

I* 

8 

• 3' id 

•'3:5 

I | 
44 



§ 

H 

Eh 

ft 

H 

§ 

(O 

S 



55 

D 

H 

| 

CO 

as 

H 



•d 

s 

•d 

s 

a 

u w 

■H rH 

WO 

32 



W 

is 

§ 

o 



54 

I 

Pi 



ft § 




. >• 

54 h 

0 54 
rH 44 0 
<d ft 

M w o • 
0 0 PS 
C «H ft 

0 d <2 

d> tH W 
. Hft 
0X10 
43 d O % 
4J (0 +»0 
0 

£ 0*0 54 

o © cm 

iflrl (0 

W ftrC • 
■r| Q 

W O 0>H 

55 S 6 

rH *H -H 

•H M WH 
ft Pi OH 



*0 
I 

44 
O 

0 
0 

p 

«d 

ti •• *d 

rftj •• H 13 

0 12 
0 rH 4J SB 
HOW 
4 0 0 0 
OEHft E4 



§g 



41 



d 

•H 

€ 



44 44 44 44 



d 

•H 

£ 

in 



3 

e 

in 



d 

•r| 

6 



H 

H W 

£3 

to o 

ft £ 4 



•• 

H 

H 

H 

£ 

0 

ft 



•• 

> 

W 



•• 

> 



* tJ 

0 0 

ft «' ft 



d 

•H 

e 

in 



d 

0 

•H 

•P 


5J 




Oi 

3 > 

rH 


W 


S 6 

■S 


0 


O \ 




•H 


H 


4J 


M 


>1 \ 


w 


ft 


H 


4J 


*d 


0 \ 
►3 \ 


£ 




•r| 


d 


0 


0 


<0 


&J 


u 


54 

4J 

d 0 




V 0 

i 


W 

0 


a 

4J 


H 

0 


H rH 


W 


0 


rH 


W 


4J 


0 


0 


m 


■r| 


•H 


0 



h w 

^ rH 

0 

ti w 

*d 

26 



44 

5 

E 

in 




«« w 

h 8» 

H 0 
>E4 

£5 

0 "H 

ft a: 



w 



d 

o 

■r| 



» ■ 


• 


• 


• 


• 


• 


4J W 
43 * H 
Oi o 
•H 0 
H 54 

id & 


S: 


Sc 


£ 


Es 


Sc 


a: 


q» 


<2 


<2 


*2 


<2 


<2 


«2 


■H 44 
43 0 


ft 


ft . 


ft 


ft 


ft 


ft 


0 


% 


% 


% 


% 


% 


% 


43 54 
+> O 


0 


0 


0 


0 


0 


0 


4 4 


0 


0 


0 


0 


0 


0 


W W 


54 


54 


54 


54 


54 


54 


a -H 



^ 0 
. »d 
6 -P 
H 

•h d 
ft -H 



W 

0 

H 

5 

*d d 

43 

w 

H 

O 
O 0 



W 



0 54 

43 O 



E* 

•H 

54 

d 

w 

0 

0 

e 



8* 
d 

r| 

O 54 54 
Eh ft d 



W 

0 

0 



Eh ft S 



rji 



I ; 

f I 

si 

■ o § 

J3U 

o 

H H 

m o 
0 ) o 
• 4 S * 



0 
U 

1 

fc 

M 

; • 

w 



■is «.' 



n 

H 

<0 

m • 
0 0 
0 
m ^ 
m 



A+> 

g 44 

S'® 

s.jf 

jS+» 

0 M *4 

g„ 



■8 



M n 

t's 

6 o 

•P 
to 

Zl 

*H 'H • 
U W 0 
Ui 4 0 

w o u 

0 44 
il 

CL a 

ScS 

2-StS 

§•2 2 
§ M 
Afl«H O 
A O O 



•f 




*> 







' SOURCES FOR INSTRUCTIONAL MATERIALS 

This section of the report provides 
the addresses for the instructional mater- 
ials listed at the end of each occupational 
area. . " 
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SOURCES FOR INSTRUCTIONAL MATERIALS 



Aluminum Company of America 
1717 Gulf Building 
Pittsburgh, Pennsylvania 

American Technical Society 
Department W. 292 
848 E. 58th St. 

Chicago 37, Illinois 

Areas Corporation 
1500 Sc 50th St. 

Philadelphia 43, Pennsylvania 

Arizona State University 
Film Cooperative 
Tempe,* Arizona 

The Bruce Publishing Co. 

400 N. Broadway 
Milwaukee 1, Wisconsin 

Bureau of Mines, U.S. 

Central Experimental Station 
4800 Forbes St. 

Pittsburgh 13, Pennsylvania 

Carl F. Mahnke Productions 
215 E. 3rd St. 

Des Moines, Iowa 

* Cincinnati Tool Company 

Wauerly & Main 
Cincinnati 12, Ohio 

Cleveland Twist Drill Co. 

. 1242 E. 49th St. 

Cleveland 14, Ohio 

Goodheart-Wil lcox Co . , Inc • 
1322 South Wabash Ave. 
'>-V!;;^'>Chicago 5, Illinois 

\ / Ideal Pictures Corporation- - 
28 E. 8th St. 

Chicago 5, Illinois 

Industrial Book Company W 
Clevelandl3, Ohio 




Jam Handy 

281 E. Grand Blvd. 

Detroit 11, Michigan 

Leblond Machine Tool Co. 

Cincinnati 8, Ohio 

Lincoln Electric Company 1 

Department 1736, Box 3115 
Cleveland 17, Ohio 

Linde Company 
30 E. 42nd St. 

New York 17, New York 

S' Lufkin Rule Company 
Saginaw, Michigan 

McGraw-Hill Book Co., Inc. 

330 W. 42nd St. 

New York 36, New York 

* 

McKnight & McKnight Publishing 
Company 

Bloomington, Illinois 

Reynolds Metals Company 
P.O. Box 2346 
Richmond 18, Virginia 

South Bend Lathe 
South Bend 22, Indiana 

L.S. Starrett Co. 

Athol, Massachusetts 

Stocdy Company 
Whittier, California 

' c ' • . ' r *■' ' 

United World Films 
1445 Park Ave. 

New York 29, New York 

U.S. Department of Labor 
Washington 25, D.C. 

; U* S . Government Printing 
Office , ! 

Washington 25 , D.C* 
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